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PRESTO High-Fidelity Turntables for Home Installations 

Perfect for Monaural and Stereo 






PRESTO 1*2 

A crowning' achievement in engineering- design-the T-2 
two speed model offers superb high-fidelity performance at 
modest cost. Its heavy, balanced aluminum turntable and 
rugged drive system eliminate wow, flutter and rumble. The 
interchangeable idler wheels disengage in the "oflf" position 
to prevent flats. Heavy-duty, 4-pole motor insures accurate 
speeds. Shift mechanism permits quick change from 
to 45 r.p.m. while table is spinning. Comes equipped with 
built-in strobe disc. 45 r.p.m. adapter, and rubber record 
mat. Only $59.50 

PRESTO T-I8AH 

Undoubtedly the finest high-fidelity turntable for home use 
that money can buy. Three speeds; precision-made through- 
out; wow, flutter and rumble arc virtually non-existent. 
Employs 12", cast-aluminum turntable and constant-speed 
hysteresis motor. Speed selector has five positions: 45-ofT— 
33tfi-off~78. Only $131.00 

PRESTO T-18A 

Has all the features of the T-18AH (above) except that it 
is equipped with a heavy-duty. 4-pole induction motor. 
Only $75.00 
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For over 20 years, Presto transcription turntables have 
been the choice of broadcast-station and sound- studio en- 
gineers. Today, more are in professional use than any 
other make. 

Now, Presto offers the audiophile three precision turn- 
tables for high-fidelity installations, incorporating many of 
the design features that have made our transcription turn- 
tables famous. See them at your local high-fidelity shop— or 
for full details and specifications, write for catalog to 
Dept. G-o. Presto Recording Corp., Paramus, N. J. 
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for Ultimate Fidelity 




Model S-1000H-36 watt 
amplll]or-$109.50 net. 



'outstanding honors 
bestowed, unsolicited, by 
most recognized testing organizations. 



Why will your records sound better 
with the new Sherwood 36-watt am- 
plifier, though you seldom play them 
at levels exceeding IVi watts? Be- 
cause amplifier peaks in many mu- 
sical passages demand 100 watt peak 
capability— and the new Sherwood 
S-1000H delivers this instantaneous 
peak power while operating at IV2 
watts! 

S-1000 n front panel controls 
include 6-db presence-rise button; 
record, microphone and tape-play- 
back equalization; exclusive "center- 
set" loudness control, loudness 
compensation switch, scratch and 
rumble filters, phono level control, 
tape-monilor switch 6 inputs, output 
tube balance control and test switch 
on rear, 
on rear. 

For complete specifications, 
write Dept. A-L 



Sherwood Electronic Laboratories, Inc. 
4300 North California Ave., Chliago 18, Illinois 



The "complete high fidelity home music center.* 1 




In New York hear "Accent on Sound" with 
Skip Weshner, WBAI-FM, week nights, 9 P.M. 
In Los Angeles, KRHM-FM, 10 P.M. 
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FROM TRIAD 




Type No. 


•D. C. Volts D.C-Ma 


Max. Net 




Output 




Watts Price 


TY-68S 


250 


65 


16% $ 8.34 


TY-69S 


300 


100 


30 10.56 


TY-70S 


325 


150 


48% 11.40 


TY-71S 


375 


200 


75 12.30 


TY-74S 


600 


200 


120 15.00 



" *Center tap output winding provides half 
voltage at full rated current, high side full 
voltage at half current. 



POWER TRANSFORMERS 
FOR 12-VOLT TRANSISTOR 
POWER SUPPLIES 

Center tapped output windings are 
provided so that two simultaneous 
voltages may be used, if the total 
powerin outputwatts is not exceeded. 

Especially designed for mobile tran- 
sistorized power supplies, these new 
transformers permit an efficiency of 
80 to 85% in the entire power supply. 
Available now from your Triad Dis- 
tributor. Ask him for 

T special bulletin giving 
schematic and specifi- 
cations or write direct 
to Triad for this infor- 
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JOSEPH GIOVANELLP 



TRIAD TRANSFORMER CORPORATION 

4055 REDWOOD AVE. I 812 E. STATE STREET 
VENICE, CALIFORNIA | HUNTINGTON, INDIANA 

A SUBSIDIARY OF LITTON INDUSTRIES 



Negative Feedback 

Q, What is negative feedback, and what 
is its purpose? John Ivers, St. Louis, Mo. 

A. By negative (inverse) feedback we 
mean that condition wherein a portion of 
the output is returned to a previous stage 
in phase opposition to the input signal. It 
may be looked upon as a peculiar kind of 
tug-of-war in which the output does nothing 
until the input receives a signal. Then the 
input voltage is opposed by what we call 
the feedback voltage. The main input signal 
voltage always wins the game, since it is 
impossible to reintroduce sufficient signal 
to the input circuit to cancel it completely. 

Figure 1 shows a single audio-frequency 




stage in which feedback is applied from 
plate to grid. There are two paths from 
the plate of V y One leads to a succeeding 
stage, while the other leads back to the in- 
put grid. The latter path delivers the signal 
to the input, and is known as the feedback 
loop. 

From what has been said so far, it is 
obvious that a signal can be returned from 
output back to input with no difficulty. In 
order that we may call this signal negative 
feedback it must be iu such a direction that 
feedback it must be in such a direction that 
it cancels some of the input signal. This 
circuit meets this requirement. At some 
portion of the input cycle the grid is made 
more positive with respect to ground. The 
tube draws more plate current, and the 
voltage dropped across the plate-load re- 
sistor, R„ increases. This causes the plate 
to become less positive than it was with no 
signal applied to the grid. What. I'm saying 
is that the plate and grid signals behave 
oppositely. Therefore, when the signal from 
the plate is fed back to the grid of the same 
stage, it is iu smdi a direction as to cancel 
a portion of the input signal. 

Not only is it important to bo sure of the 
direction of the feedback, but it is also im- 
portant to be sure of the degree of feed- 
back. An examination of Fig. 2 will show 
that less feedback will be available to the 
input stage than was the case in Fig. 1. be- 
cause the feedback resistor, lip and the grid 
resistor, R G form a voltage divider whose 
action is more severe in Fig. 2 than in Fig, 
1. 

Negative feedback is used for many dif- 




■ 34*0 Nvwl-irl- Ave., Brooldyn 3, X. Y. 



Fig. 2. 

ferent purposes, some of which will be given 
here. 

Negative feedback is used to correct fre- 
quency response. For example, if there is 
amplitude distortion present in an ampli- 
fier, the voltage produced at the distorting 
frequency will be greater (or less) than any 
other voltage fed to the feedback loop. (1 
am assuming, of course, that all voltages 
fed into the amplifier are equal.) Because 
the voltage of the distorting frequency at 
the output of the loop is greater (or less) 
than any other voltage at the output of the 
feedback loop, more of this voltage will be 
fed back to the input stage of the loop than 
at any other frequency. Thus, more (or 
less) of the distorting frequency signal will 
be canceled, and by this means response 
tends to level off. Notice I said "lends to 
level off/' There is always present some 
error, much like that occurring in the gov- 
ernor mechanism of the old spring phono- 
graphs, wherein changes in spring tension 
were only partially compensated for by 
changes in the centrifugal force of the 
weights, and hence friction of the drum 
against its brake pads. 

Another use for negative feedback is 
that of frequency compensation of the char- 
acter found in tape and phonograph repro- 
aeter round in tape ami pnonograpii repro- 
ducers. The compensation is accomplished 
by making the feedback loop frequency 
sensitive. If what is needed is a circuit 
which will boost the lows, it is necessary to 
feed back more highs than lows, leaving the 
lows more or less unattenuated while the 
highs are considerably reduced in intensity. 
To accomplish this merely insert a small 
capacitor, C G iu series with the loop, as in 
Fig. o. Because the reactance of the capaci- 
tor is high as compared to that of the feed- 
back resistor, most of the lows are lost 
across the capacitor. The reactance to the 
highs, on the other hand, is small compared 
to that of the feedback resistor, and there- 
fore, most of the voltage at these frequen- 
cies is a v a i 1 a b 1 e a s f ee d back. If you de- 
sired to feed back more lows than highs, 
which you might in pre-cmphasis networks, 
insert a small bypass capacitor in the loop. 
This will shunt the highs to ground, thereby 
bypassing the loop. This capacitor offers 
a low reactance path back to ground. 

Sometimes the elements in these fre- 
quency compensating networks are made 
variable. "When this is done we have a tone- 
control circuit most often referred to as 
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B UCHANAN MICH,. 



Serving the owners ot Garrard— 
world's finest record playing equipment , 
and other discriminating listeners 
mTerestecl in high fidelity 




Subject: 

Stereo Cartridges and Garrard Players 



We are supplying standard Garrard changers and 
turntables to stereo cartridge manufacturers for test 
purposes. Knowing of your interest in the newest de- 
velopments -we reproduce, with permission, some of 
the comments we have received to date. 

Stereo performance is inherently extra-sensitive to 
such symptoms as rumble and wow. This makes the 
selection of record playing equipment even more 
critical than in the past. 

Itere again, you are assured that Garrard's 35 years 
of experience, designing and producing the world's 
finest record playing equipment, will also set the indus- 
try's standard of excellence in stereo. 
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Robert Bell, assembly foreman at AR 



FACTORY INSPECTION 
«» AH SPEAKERS 

A stethoscope is used in the production test- 
ing of every Acoustic Research speaker system, 
to detect possible air leaks in the cabinet. The 
speaker is driven by a twenty-cycle signal, and 
if there are any leaks a characteristic rushing 
sound can be picked up at the trouble spot. ' 

This test procedure is necessary because the 
sealed-in air of an acoustic suspension enclosure 
is a basic working element of the speaker sys- 
tem. In conventional speakers the cone works 
against the springy stiffness of its mechanical 
suspensions; in AR speakers this stiffness is 
missing, and the cone works instead against the 
springiness of the enclosed air-cushion. Like 
the new air-suspension cars, the speaker lit- 
erally rides on air. 

The patented AR system requires a small cab- 
inet, so that the enclosed air will be springy 

inet, so that the enclosed air will be springy 
enough. And since the air-cushion does hot bind 
or reach its elastic limit as do mechanical 
springs, the AR-1 lias created new industry 
standards in the low-distortion reproduction of 
music. The "bookshelf" size of AR enclosures 
is associated with an absolute advance rather 
than a compromise in speaker bass performance. 

AR speakers have been adopted as reference 
standards, as test instruments for acoustical 
laboratories, and as monitors in recording and 
broadcast studios. Their most important appli- 
cation, however, has been in the natural repro- 
duction of music for the home. 

The AR-1 and AR-2, two-way speaker systems 
complete with enclosures, are $185 and $96 
respectively in either mahogany or birch. Walnut 
or cherry is slightly higher and unfinished fir is 
, slightly lower in price. 

Literature is available on request. 

ACOUSTIC RESEARCH, INC. 
24 Thorndike St., Cambridge 41, Mass. 
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THE IMPEDANCE OF C c Ts LOW COMPARED TO 
Rf + Rq, AT FREQUENCIES NOT TO BE ATTENUATED 

Fig. 3. 

the Baxandall type. Such variable networks 
are also the means by which many phono 
preamplifiers achieve the various record 
compensation curves. 

Still another use for inverse feedback is 
that of making an amplifier more nearly 
linear. This is accomplished in a manner 
similar to that discussed in connection with 
frequency correction. Any instantaneous 
peak or dip in a wave shape is automati- 
cally compensated for by an increase or de- 
crease in the amount of feedback applied. 
This doesn't mean that all frequencies fed 
into the equipment will be converted auto- 
matically into sinewaves. This would be 
highly undesirablej since much of the tran- 
sient nature of program material consists 
of steep wavefronts. The feedback removes 
the discrepancy between the signal being 
fed into the equipment and that which is 
reproduced in its output. This use of nega- 
tive feedback will become increasingly im- 
portant as more ami more transistorized 
equipment conies on the market, because 
such amplifiers arc operated Class B. Such 
operation is extremely nonlinear and can be 
overcome tally by applying tremendous 
amounts of feedback. 

Outside the field of sound reproduction 
feedback finds a wide variety of uses. 
Atomic reactors use feedback to control the 
rate at which neutrons are accelerated to- 
ward their targets. Such feedback is used 
iu automation to reconcile differences be- 
tween programmed work and the actual 
work produced. Various computer opera- 
tions make use of the error signal from 
feedback as a means of arriving at the 
proper answer to the problem fed to the 
computer. 

proper answer co nie pro Diem tea to me 
computer. 



Dynamics, AVC, and Broadcasting 

Q. I believe I understand the principle 
of the action of AVC circuits in radio re- 
ceivers. However, one thing puzzles mc. 
Wouldn't this action operate on the signal 
itself and compress the dynamic range of 
the program material. I have never yet 
heard a radio broadcast that sounds like a 
phonograph; there is always some sort of 
degradation which transmitter and receiver 
distortion does not always explain. William 
Dcvine, Detroit, Mich. 

A. When AVC is used with AM receivers, 
the filter time constants are so chosen that 
the rapid modulation peaks are not 
smoothed out, but slow variations in carrier 
strength are. When the dynamics increase, 
the average strength of the carrier is main- 
tained, whereas the peaks and troughs in- 
crease in size. If the time constants are 
chosen to be 100 milliseconds, frequencies 
as low as 20 cps can be transmitted without 
the AVC action smoothing them out unduly. 



As the time constant is shortened, more and 
more of the lows will be smoothed out, 
leading not to a reduction of the dynamic 
range, but to an erasure of the lows from 
the audio output. 

When the volume varies during FM 
broadcasting, the sizes of the peaks and 
troughs remain constant. Volume increases 
manifest themselves as increases in fre- 
quency deviation from the center frequency. 
It is these frequency deviations which are 
detected, rather than any change in carrier 
amplitude. It should be obvious now that 
the clamping effect of the AVC and lim it- 
ers can in no way impair the dynamic range 
of the program material. 

Compression of dynamics probably comes 
from the broadcaster's desire to maintain 
as high a signal-to-noise ratio as possible. 

Power Supply Filtering 

Q. The power supply circuit for an am- 
plifier I plan to build calls for an S-Jf. 
choke and an 8-\if capacitor. Because of 
space limitations, I desire to substitute a 
resistor for the choke, and increase the size 
of the capacitor. I w&uld like to know the 
relative value of RC filtering as opposed to 
LC filtering. I have noticed that when a 
choke is used in filter circuits, the capaci- 
tors are usually of smaller values than those 
used with a resistance-type filter. Does the 
use of RC filtering have any adverse effect, 
such as increased 120-cps hum or poorer 
voltage regulation? JR. D. Dickson, San 
Francisco, Cal. 

A. The advantage of LC over RC filter- 
ing lies in the fact that smaller associated 
capacitors need be used because, in addi- 
tion to resistance, the choke possesses in- 
ductance which tends to oppose any change 
in the strength of the current passing 
through it. The resistor in the RC filter 
merely serves as a time constant to slow 
down the rate of change and discharge of 
its associated capacitors. The choke has 
some resistance along with its inductance, 
and can therefore perform this time-con- 
stant function to some slight degree. If the 
capacitor and resistor sizes are made large 
enough, the ripple content of the power 
supply can be very nearly that of the LC 
type. Where small currents are involved, 
the RC filter circuit works very well indeed. 
Where the power supply is called upon to 
furnish current which consists of transient 
variations, such as in power amplifiers, the 
RC type filter is definitely not recom- 
mended, because the filter resistor is so 
large that, on peak current demand, much 
voltage is dropped across it. The voltage 
dropned across^ the resistor robs the load 
voltage is dropped across it. The voltage 
dropped across the resistor robs the load 
of the constant voltage needed for proper 
linear operation. 

Inductances in Series 

Q. Given two similar unshielded chokes, 
salvaged from a TV power supply, which 
I want to add in series followed by a shunt 
capacitor to a choke-input power supply, is 
there a possibility of not getting combined 
inductance value unless they are connected 
in a certain way? If so, is there a simple 
method of determining the proper terminal 
arrangements? 

A. When connecting chokes in series, you 
will find that their inductances will be ad- 
ditive, regardless of polarity of wiring. The 
only things which will change when the con- 
nections of such inductances are reversed 
will be the polarities of the back voltages. 
Even though the chokes are unshielded, 
coupling between them will not be sufficient 
to cause cancellations or reinforcements, as. 
would be the case were the inductances 
wound on the same form. JE 
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Belden 

WORKBENCH HOOK-UP WIRE 
DISPENSER KITS 



Belden Dispenser Kits solve the problems of waste and inconven- 
ience far all users of Hook-Up Wire and are available in the 14 
most popular assortments af Vinyl, Vinyl-Nylan, Textile, and 
Teflon* insulated wire for every requirement. 
Each kit contains an assortment of Hoak-Up Wire colors and 
types plus a portable metal dispenser rack for workbench or 
wall mounting. The dispenser rack provides a complete, compact, 
and convenient wire department for every working area at the 
user's finger tips, simplifies user Hook-Up Wire stock mainte- 
nance, and helps keep wire clean and orderly while keeping the 
workbench neat and efficient. Available at all Belden jobbers. 



* Du Pont trademark 



One Wire Source for Everything Electrical and Electronic 



Magnet Wire • Lead Wire • Power Supply Cords, 
Cord Seti and Portable Cord • Aircraft Wires 
Electrical Household Cords • Electronic Wires 
Welding Cable • Automotive Wire and Cable 
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WIRE MAKER FOR INDUSTRV 
SINCE I0O2 
CHICAOO 
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MIRACORD 

XS-200 

STEREO & MONAURAL 
HEAVYWEIGHT TURNTABLE, 
RECORD PLAYER-CHANGER 

No other record-player has all these 
features: Plays stereo and monaural 

• heavyweight, prof essional - type 
turntable • push-button controlled • 
Magic Wand spindle • automatic man- 
ual player • automatic record changer 

• intermixes 10" and 12" • plays all 4 
speeds • free tone arm • 4 pole motor 

$67^0 aiidiophile net 




ST ER EOT W I N 

Recognized by the experts in the mar- 
ket as the finest cartridge for stereo 
discs! Perfect for monaural, too! 

^ f FAR AHEAD ) THE FINEST BY FAR 
Available at selected dealers. 

AUDIOGERSH CORP. 



514 Broadway, New York 12, N.Y. 

WORTH 6-0800 
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Errata 

Sir : 

There is an error in the wiring diagram 
as it is presented in my article appearing 
on page 23 of the July issue. The return 
lead of Rj does not go to the junction of B t 
and R 7 , but goes to ground instead. Of 
course, the amplifier will work as shown, 
but there will be no balance in the push- 
pttlL 

Nathan Grossman - , 
2017 E. 24th St., 
Brooklyn 29, N. Y. 

Sih: 

In the July Audioclinic, the author states 
"as the frequency decreases, the reactance 
of L 2 (inductance) increases." This is an 
error, is it not? 

D ore; las C. McCall, 
2206 Edge water Drive, 
Orlando, Florida 
(It sure is. Sorry, Ed.) 

Re July's Questionnaire 

Sir : 

For eleven years I have been an ardent 
Hi-Ei hobbyist. I have seen a lot of dia- 
grams in that time including some using 
the letter "M" for thousand and "Meg" 
for megohm — very confusing, to say the 
least. 

Here is an example of the written-out- 
value side of the argument: Last year I 
built from a diagram in one of the maga- 
zines the Milliard "520" circuit and upon 
completion I spent many a perplexing hour 
trying to find out why the cathode-coupled 
phase inverter produced an output signal 
53 per cent unbalanced, when this type 
of inverter is said to be within 1 per cent. 
The mistake was found — the typesetters 
had merely dropped one "0" in both dia- 
gram and part list. Thus it read that the 
bias resistor was 8200 ohms instead of the 
82,000 it should have rend or— better vet. 
S2T\. 

If it had read 82K it would have taken 
less space, produced less confusion, and 
saved me a lot of "hair tearing." 

As to using decimals — once again there 
is always the possibility of confusion, mis- 
placement, or omission. 

There is no mistaking the letter K — 
either it is or it isn't. I think that most 
of us now accept the letter K as standing 
for Kilo or thousand. Furthermore, if an- 
other letter were used by mistake it would 
surely be seen sooner by the proofreaders 
than an added or eliminated zero. 

It is obvious from the foregoing that I, 
for one, favor the letter K. 

Terry McConnell, 
1101 Kalamazoo, 
Petoskey, Mich. 

Sir: 

I am completely in favor of using the 
letter K iu resistance designations. It is 
well understood to stand for Kilo, meaning 
thousand, and there is no ambiguity in its 
i;se. Kco always stands for a thousand ohms. 

The ambiguity comes from the use of 
M for thousand (which, of course, is per- 
fectly legitimate from the latin word for 
thousand, and used thus in Roman numer- 
als) as well as for million, in place of the 
abbreviation "Meg." However, there is no 
ambiguity if M is avoided entirely, and 
only K and Meg are used. 



There should be no confusion if both K 
and M appear in one diagram, for thousand 
101$) million respectively, or even M(o and 
Megco, but it is certainly to be preferred 
that K and Meg be used. Keeping M and 
Meg straight could easily be a headache to 
proofreaders and — if you will pardon me — 
even editors. 

Philip X. Bridgks, 
5100 Randolph Road, 
Rockvillo, MH. 

Sir : 

The Editor's Review for July suggests 
the term "monophonic" for a single-channel 
audio reproducing system. This term is al- 
ready in common use in the music world in 
accordance with the dictionary definition, 
"one tone at a time." 

Applying "monophonic" to audio witli 
another meaning will certainly be confus- 
ing. Musical instruments, including elec- 
tronic organs, are or have features that are 
often specified as monophonic or poly - 
phonic. The features of electronic organs 
could easily be misinterpreted if the term 
monophonic is promoted to have another 
meaning. We have monophonic and poly- 
phonic features as well as single and mul- 
tiple audio channels in current merchandise 
allied witli the audio industrv. 

C. G. Conn, Ltd., 

Serge L. Krauss, 

Electronic Product Design, 

Elkhart, Indiana 

Sir: 

... I kuow what K means and would not 
be confused by its use. I'm sure some others 
do not know, and so I feel that the univer- 
sally understood 99,000 is better than 99 K. 

"Monaural" used to bother me too. 
Hooray for your stand. 

. . /The enthusiasm and continued high 
cjuality make each person feel as though 
the magazine were written for him. Don't 
ever let Mr. Canby go. 

Robert P. Blair, 
Department of Chemistry, 
The University of North Carolina 
Chapel Hill, N. C. 
(Thanhs for the Mnd words. It has always 
heen our intent to mcfi&Q the magazine seem 
to l)e directed to each reader. And we like 
ETC. too. ED.) 

Sir: 

Yes, Yes, by all means use the "K" to 
designate 1000. Everybody else does, why 
not you also; even JAN specs call for it. 
Your practice has been to use 0.27 Meg. 
for example, instead of 270K, which would 
be much better. Eor values less than one 
megohm why not use fractions, such as r A 
Meg. or % Meg.? Instead of just using 
t lie letter "M" for megohm, use "Meg." 
always. 

I agree with you that the word "maga- 
zine" should be used rather than cartridge 
for the tape machines which use magazines 
of tape. 

Wjl. H. Hardy- 
3930 o'9th St., 
Sacramento 20, Calif. 
(Result: We are adopting the use of "K" 
for all values from 10,000 up to 999,000; 
we will use "Meg" for values from 1 Meg 
up. In the interest of clarity, we shall write 
out the figures for all values up to 9999, 
rat It er titan r use t erm s s u eh as " 4 .7 K 
■which involves the decimal point again, 
with its suspectibilily to omission, Ed.) 
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- - ' " Enjoy the wonder of Stereophonic sound in 

your own home! Precision engineered for fine per- 
formance, this tape deck provides monaural-record/play- 
back and stereo playback. Tape mechanism is supplied complete. You build only the 
preamplifier. Features include two printed circuit boards— low noise EF-86 tubes in 
input stages— mic and hi-level inputs— push-pull bias-erase oscillator for lowest noise 
level— two cathode follower outputs, one for each stereo channel— output switch for 
instantaneous monitoring from tape while recording. VU meter and pause control for 
editing. Tape speeds 3% and 1/? IPS. Frequency response ±2 db 40-12,000 CPS at 1J4 
IPS. Wow and flutter less than .3%. Signal-to-noise 55 dbat less than 1% total harmonic 
distortion. NARTB playback equalization. Make your own high quality recordings for 
many pleasant listening hours. 



stereo equipment 
cabinet kit 

CENTER SECTION MODEL SE-1 
SPEAKER WING MODEL SC-1 L or R 

$39 95 

Beautifully designed, this stereo equipment cabinet has' 
ample room provided for an AM-FM tuner— tape deck 
— preamplifier — amplifiers — record changer — rec- 
ord storage and speakers. Constructed of %" solid- 
core Philippine mahogany or select birch plywood, 
beautifully grained. Top has shaped edge and sliding 
top panel. Sliding doors for front access. Mounting 
panels are supplied cut to fit Heathkit units with extra 
blank panels for mounting your own equipment. Easy- 
to-assemble, all parts are precut and predrilled. In- 
cludes all hardware, glue, legs, etc. and detailed in- 
struction manual. Speaker wings and center unit can 
be purchased separately if desired. Overall dimensions 
with wings 82" W. x 37" H. x 20" D. Send for free details. 




DELUXE AM-FM 
TUNER KIT 



HEATHKIT 
MODEL PT-1 



$3995 



Here is a deluxe combination 
AM-FM tuner with all the ad- 
vanced design features required 
by the critical listener. Ideal for 
stereo applications since AM 
and FM circuits are separate and 
individually tuned. The 16-tube 
tuner uses three circuit boards 
for easy assembly. Prewired and 
prealigned FM front end. AFC 
with on/off switch— flywheel 
tuning and tuning meter. 




STEREO PRE- 
AMPLIFIER KIT 

HEATHKIT $ = fi95 
MODEL SP-2 

This unique two-channel con- 
trol center provides all controls 
necessary in stereo applications. 
Building block design lets you 
buy basic single channel now 
and add second snap-in channel 
later for stereo without rewiring. 
12 inputs each with level con- 
trol— NARTB tape equalization 
—6 dual concentric controls in- 
cluding loudness controls- 
built-in power supply. 




55 WATT HI-FI 
AMPLIFIER KIT 



HEATHKIT 
MODEL W-7M 



$5495 



First time ever offered— a 55- 
watt basic hi-fi amplifier for $1 
per watt. Features EL-34 push- 
pull output tubes. Frequency re- 
sponse 20 CPS to 20 KC with 
less than 2% harmonic distor- 
tion at full output throughout this 
range. Input level control and 
"on-off" switch provided on 
front panel. Unity or maximum 
damping factors for all 4, 8 or 16 
ohm speakers. 



8 * i W 



12 WATT HI-FI 
AMPLIFIER KIT 

HEATHKIT ffi0i95 
MODEL UA-1 $21 95 

Ideal for stereo applications, this 
12-watt power package repre- 
sents an outstanding dollar 
value. Uses 6BQ5/EL84 push- 
pull output tubes. Less than 2% 
total harmonic distortion 
throughout the entire audio 
range (20 to 20,000 CPS) at full 
12-watt output. Designed for use 
with preamplifier models WA- 
P2.or SP-1. Taps for 4, 8 and 16 
ohm speakers. 



For complete information on above kits — Send for FREE FLYER. 
HEATH COMPANY • a subsidiary joTDkystrom, Inc. • Benfon Harbor 25, Mich. 
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easy-to-build 



high quality 



Look . how simply you can 
assemble your very own high fidelity 
system! Fun-filled hours of shared 
pleasure, and an everlasting sense 
of personal accomplishment are 
just a few of the rewards. Heathkits 
cost you only HALF as much as 
ordinary equipment and the quality 
is unexcelled. Let us show you 
how easy it really is! . . . 





Install a .001 yfd disc condenser from socket 
B7 (NS) to ground lug BI1 (NS). Cut the 
leads so that they are Just long enough to 
reach and dress the condenser close to chas- 
sis, over the wires already present. 

t ) Connect a 470 Kft resistor (ye) low -violet - 
yellow) from socket B7 (S) (2) to B8 (NS). 
Mount aa close to the socket as possible. 




Step -by - Step 
Assembly 
Instructions . 

Read the step . . . 
perform the operation 
. . . and check it off- 
it's just that simple! 
These plainly-worded, 
easy-to-follow steps 
cover every assembly 
operation. 



Easy-to-follow 
Pictorial 
Diagrams . . . 

Detailed pictorial 
diagrams in your Heathkit 
construction manual 
show where each and 
every wire and part is 
to be placed. 



Learn - by - doing 

Experience 

For All Ages . . . 

Kit construction is not 
only fun— but it is 
educational too! You 
learn about radio, 
electronic parts and 
circuits as you build 
your own equipment. 



Top Quality 
Name -Brand 
Components 
Used in All Kits . 

Electronic components 
used in Heathkits come 
from well-known manu- 
facturers with established 
reputations. Your 
assurance of long life 
and trouble-free service. 



A 



HEATHKIT 

bookshelf 12- watt 
amplifier kit 



MODEL EA-2 



«27 



95 



There are many reasons why this attractive amplifier is a tre- 
mendous dollar value. You get many extras not expected at this 
price level. Rich, full range, high fidelity sound reproduction 
with low distortion and noise . . . plus "modern" styling, mak- 
ing it suitable for use in the open, on a bookcase, or end table. 
Look at the features offered by the model EA-2: full range fre- 
guency response (20—20,000 CPS ± 1 db) with less than 1% 
distortion over this range at full 12 watt output— its own built-in 
preamplifier with provision for three separate inputs, mag 
phono, crystal phono, and tuner— RIAA equalization— separate 
bass and treble tone controls— special hum control— and it's 
easy-to-build. Complete instructions and pictorial diagrams 
show where every part goes. Cabinet shell has smooth leather 
texture in black with inlaid gold design. Front panel features 
brushed gold trim and buff knobs with gold inserts. For a real 
sound thrill the EA-2 will more than meet your expectations. 
Shpg. Wt. 15 lbs. 



TIME PAYMENTS AVAILABLE 
ON ALL HEATHKITS 
WRITE FOR FULL DETAILS 
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chairside enclosure kit 

Mm m W^f This beautif ul equipment enclosure will 
^ * make your hi-fi system as attractive as any 

factory-built professionally-finished unit. Smartly designed for maxi- 
mum flexibility and compactness consistent with attractive appear- 
ance, this enclosure is intended to house the AM and FM tuners 
(BC-1A and FM-3A) and the WA-P2 preamplifier, along with the 
majority of record changers, which will fit in the space provided, 
Adequate space is also provided for any of the Heathkit amplifiers 
designed to operate with the WA-P2. During construction the tilt-out 
shelf and lift-top lid can be installed on either right or left side as de- 
sired. Cabinet is constructed of sturdy, veneer-surfaced furniture- 
grade plywood y 2 " and %" thick. All parts are precut and predrilled 
for easy assembly. Contemporary available in birch or mahogany, 
traditional in mahogany only. Beautiful hardware supplied to match 
each style. Dimensions are 18" W x 24" H x 35%" D. Shpg. Wt. 46 lbs, , 





CE-1T Mahogany 
TRADITIONAL 



Be sure to specify 
model you prefer 



$ 



43 



95 

each 




HEATHKIT 



high fidelity FM tuner kit 

For noise and static free sound reception, this FM tuner is your least 
expensive source of high fidelity material. Efficient circuit design 
features stablized oscillator circuit to eliminate drift after warm-up 
and broadband IF circuits assure full fidelity with high sensitivity. All 
tunable components are prealigned so it is ready for operation as soon 
as construction is completed. The edge-illuminated slide rule dial is 
clearly numbered for easy tuning. Covers complete FM band from 
88 to 108 mc. Shpg. Wt. 8 lbs. 
88 to 108 mc. Shpg. Wt. 8 lbs. 

MODEL FM-8A $25.95 (with cabinet) 




HEATHKIT 



broadband AM tuner kit 

This tuner differs from an ordinary AM radio in that it has been de- 
signed especially for high fidelity. A special detector is incorporated 
and the IF circuits are "broadbanded" for low signal distortion. Sen- 
sitivity and selectivity are excellent and quiet performance is assured 
by a high signal-to-noise ratio. All tunable components are prealigned 
before shipment. Incorporates automatic volume control, two outputs, 
and two antenna inputs. An edge-lighted glass slide rule dial allows 
easy tuning. Your "best buy" in an AM tuner. Shpg. Wt. 9 lbs. 
easy tuning. Your "best buy" in an AM tuner. Shpg. Wt. 9 lbs. 

MODEL BC-1A $25.95 (with cabinet) 





pioneer in 

"do-it-yourself' 

electronics 



HEATH 



HEATHKIT 



master control preamplifier kit 

Designed as the "master control" for use with any of the Heathkit 
Williamson-type amplifiers, the WA-P2 provides the necessary compen- 
sation, tone, and volume controls to properly amplify and condition a 
signal before sending it to the amplifier. Extended frequency response of 
=■= \% db from 15 to 35,000 CPS will do full justice to the finest program 
material. Features equalization for LP, RIAA, AES, and early 78 records. 
Five switch-selected inputs with separate level controls. Separate bass 
and treble controls, and volume control on front panel. Very attractively 
styled, and an exceptional dollar value. Shpg. Wt. 7 lbs. 

MODEL WA-P2 $19.75 (with cabinet) 

\bsidtary of Daystrom, inc. 



BENTON HARBOR 25, MICHIGAN 



COMPANY 
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HEATHKIT 25-WATT 



HEATHKIT 70 -WATT 



MODEL W-5M 

$5975 



MODEL W-6M 



high, fidelity amplifier kits $1Q9 95 



To provide you with an amplifier of top-flight performance, 
yet at the lowest possible cost, Heath has combined the 
latest design techniques with the highest quality materials 
to bring you the W-5M. As a critical listener you will thrill 
to the near-distortionless reproduction from one of the 
most outstanding high fidelity amplifiers available today. 
The high peak-power handling capabilities of the VV-5M 
guarantee you faithful reproduction with any high fidelity 
system. The W-5M is a must if you desire quality plus 
economy! Note: Heathkit WA-P2 preamplifier recom- 
mended. Shpg. Wt. 31 lbs. 



For an amplifier of increased power to keep pace with the 
growing capacities of your high fidelity system, Heath 
provides you with the Heathkit W-6M. Recognizing that as 
loud speaker systems improve and versatility in recordings 
approach a dynamic range close to the concert hall itself, 
Heath brings to you an amplifier capable of supplying 
plenty of reserve power without distortion. If you are look- 
ing for a high powered amplifier of outstanding quality, 
yet at a price well within your reach, the W-6M is for youl 
Note: Heathkit model WA-P2 preamplifier recommended. 
Shpg. Wt. 52 lbs. 




HEATHKIT DUAL -CHASSIS 
MODEL W3-AM 



$49 



75 



HEATHKIT SINGLE -CHASSIS 
MODEL W4-AM 



$3975 



( HEATHKIT j 



high fidelity amplifier kits 




One of the greatest developments in modern hi-fi reproduction was 
the advent of the Williamson amplifier circuit. Now Heath offers 
you a 20-watt amplifier incorporating all of the advantages of 
Williamson circuit simplicity with a quality of performance con- 
sidered by many to surpass the original Williamson. Affording you 
flexibility in custom installations, the W3-AM power supply and 
amplifier stages are on separate chassis allowing them to be 
mounted side by side or one above the other as you desire. Here 
is a low cost amplifier of ideal versatility. Shpg. Wt. 29 lbs.. 



In his search for the "perfect" amplifier, Williamson brought to 
the world a now-famous circuit which, after eight years, still ac- 
counts for by far the largest percentage of power amplifiers in use 
today. Heath brings to you in the W4-AM a 20-watt amplifier in- 
corporating all the improvements resulting from this unequalled 
background. Thousands of satisfied users of the Heath- 
kit Williamson-type amplifiers are amazed by its outstanding per- 
formance. For many pleasure-filled hours of listening enjoyment 
this Heathkit is hard to beat. Shpg. Wt. 28 lbs. 




HEATHKIT 

liigli fidelity 
amplifier kit 

$3550 



MODEL A-9C 



For maximum performance and versatility at the lowest 
possible cost the Heathkit model A-9C 20-watt audio 
amplifier offers you a tremendous hi-fi value. Whether for 
your home installation or public address requirements 
this power-packed kit answers every need and contains 
many features unusual in instruments of this price range. 
The preamplifier, main amplifier and power supply are all 
on one chassis providing a very compact and economical 
package. A very inexpensive way to start you on the road 
to true hi-fi enjoyment. Shpg. Wt. 23 lbs. 



10 



HEATHKIT 

electronic 
crossover kit 




MODEL XO-1 



s 18 



95 



One of the most exciting improvements you can make in 
your hi-fi system is the addition of this Heathkit Crossover 
model XO-1. This unique kit separates high and low fre- 
quencies and feeds them through two amplifiers into 
separate speakers. Because of its location ahead of the 
main amplifiers, IM distortion and matching problems are 
virtually eliminated. Crossover frequencies for each chan- 
nel are 100, 200, 400, 700, 1200, 2000 and 3500 CPS. Amaz- 
ing versatility at a moderate cost. Note: Not for use with 
Heathkit Legato Speaker System. Shpg. Wt. 6 lbs. 
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NEW LOW PRICE 




"LEGATO" 



high fidelity speaker system kit 



Wrap yourself in a blanket of high fidelity music in its true form. Thrill to 
sparkling treble tones, rich, resonant bass chords or the spine-tingling 
clash of percussion instruments in this masterpiece of sound reproduc- 
tion. In the creation of the Legato no stone has been left unturned to bring 
you near-perfection in performance and sheer beauty of style. The secret 
of the Legato's phenomenal success is its unique balance of sound. The 
careful phasing of high and low frequency drivers takes you on a melodic 
toboggan ride from the heights of 20,000 CPS into the low 20's without the 
slightest bump or fade along the way. The elegant simplicity of style will 
complement your furnishings in any part of the home. No electronic know- 
how, no woodworking experience required for construction. Just follow 
clearly illustrated step-by-step instructions. We are proud to present the 
Legato— we know you will be proud to own it! Shpg. Wt. 195 lbs. 




MODEL HH-1-C 
(imported white birch) 
MODEL HH-1-CM 
(African mahogany) 

k95 

each 




HEATHKIT 
BASIC RANGE 



HEATHKIT 
RANGE EXTENDING 



high fidelity speaker system kits 



MODEL 
SS-2 



39 



95 



A truly outstanding performer for its 
size, the Heathkit model SS-2 provides 
you with an excellent basic high fidelity speaker system. The 
use of an 8" mid-range woofer and a high frequency speaker 
with flared horn enclosed in an especially designed cabinet 
allows you to enjoy a quality instrument at a very low cost. 
Can be used with the Heathkit "range extending" (SS-1B) 
speaker system. Easily assembled cabinet is made of veneer- 
surfaced furniture-grade Y{ plywood. Impedance 16 ohms. 
Shpg. Wt. 25 lbs. 




MODEL 
SS-1B 



95 



Designed to supply very high and 
very low frequencies to fill out the 
response of the basic (SS-1) 
speaker, this speaker system ex- 
tends the range of your listening 
pleasure to practically the entire 
range of the audio scale. Giving the appearance of a single 
piece of furniture the two speakers together provide a su- 
perbly integrated four speaker system. Impedance 16 ohms. 
Shpg. Wt. 80 lbs. 



99 



Free Catalog! 



Don't deprive yourself of 
the thrill of high fidelity or 
the pleasure of building 
your own equipment any 
longer. Our free catalog 
lists our entire line of kits 
with complete schematics 
and specifications. 
Send for it today! 





NEW! "DOWN-TO-EARTH" 
X\ HIGH FIDELITY BOOK 

THE HOW AND WHY OF HIGH FIDEL- 
ITY, by Milton Sleeper, explains what high 
fidelity is, and how you can select and plan 
your own system. This liberally-illustrated. 
48-page book tells you (he HI-FI — 
story without fancy technical JJO^ 
jargon or high-sounding ter- 
minology. 



HEATH 



pioneer in 
"do-it-yourself" 
electronics 



COMPANY . BENTON HARBOR 25, MICHIGAN 

ajsybsidiary of Daystrom, Inc. 

□ Please send the Free HEATHKIT catalog. 

□ Enclosed is 25c for the New HI-FI book. 



n 



address 



city & state 



ALSO SEND THE FOLLOWING KITS: 



QUANTITY 


ITEM 


MODEL NO. 


PRICE 



























Enclosed find $ Please enclose postage for parcel post— express orders are shipped delivery 

charges collect. All prices F.O.B. Benton Harbor, Mich. NOTE: Prices subject to change without notice. 
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Edward Zatnall £anby 



7. UNCANCED STEREO 

In this time of rapidly developing stereo 
it isn't easy to set up your own private 
course of action in respect to stereo equip- 
ment. If you're reckless and enthusiastic, 
you'll have no trouble spending your money. 
You don't even have to be reckless; it prac- 
tically spends itself. Already there is so 
much equipment on hand, of so many sorts, 
that you can bust your bankroll and at the 
same time get yourself hopelessly snarled 
in complications without ever being in- 
volved in other than excellent stuff. There's 
something for every taste and need, for 
every situation. ("Situation" can be de- 
fined as having the wrong equipment in the 
wrong combinations.) 

Therefore many of us are now warily 
holding off, looking at the scads of equip- 
ment from a safe distance, until we shall be 
able to set up our own personal schematic 
of wants and don't wants. Frankly, I am 
not yet out of that stage, though I've been 
scanning the stereo horizon for a long time 
already. I've been sampling around the 
edges, but am just beginning to get to the 
point where I am fairly clear as to a per- 
manent policy — permanent, at least, for a 
reasonable equipment life-span. I'm in the 
stage where I'm setting up ideas, establish- 
ing principles. You are too, most likely. 

l\>r instance — in the May issue I let 
loose one of the new principles that is set- 
tled in my mind. No AM-FM stereo for me. 
I'm waiting for FM multiplex, and if it 
isn't forthcoming, I'll get along very well, 
thanks, on stereo disc, tape, and cartridge! 
(.Since then I've talked to the gent who 
seems to be ahead in developing the FM 
multiplexing of sum-and-diffcrencc stereo 
signals and I expect to have something to 
say about it later on.) Now, for this month, 

say about it later on.) Now, for this month, 
I've come to another basic decision. 

From here on out, I do no more stereo 
listening via two separate amplifiers, un- 
ganged. I've tried it, and I've had enough. 

I've been using a simplified form of 
ganged, matched stereo in my RCA Victor 
stereo tape deck for a good deal more than 
a year and though it has its low-priced 
hicks (such as a level balance between 
channels) it works much too well not to 
h:;ve impressed me. I've also tried out for 
a short while one of the new dual stereo 
amplifier systems — and liked it so much 
that I quickly decided I'd have one for my- 
self, for longer trial. It'll be arriving any 
day and I'll discuss it later on; but I know 
already that its basic feature will be OK 
with me. Two amplifiers controlled from one 
control panel, via one volume knob. That is 
the only way to listen to stereo music. 

I'm aware that there are all sorts of in- 
between arrangements possible that will 
provide the end-result I'm talking about. 
I'm theoretically ready to compromise in 
any way that is practical (a big word) so 

* 780 Greenwich St., New York 14, W. Y. 
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long as I come out, in the end, with the 
basic essential, a single volume control that 
turns my stereo music up or down in vol- 
ume, without complications. 

I'm ready to fiddle with extra adjust- 
ments, with added features, provided they 
don't get in the way of solid listening — 
once the adjustments are made. I'm all for 
the useful and often-necessary balance con- 
trol, a single knob that adjusts volume bal- 
ance between channels; I can use a "reverse 
stereo" switch now and then (though if we 
would only learn to keep our lefts and 
rights straight it wouldn't be necessary). 
It's OK with me to have such luxuries as 
channels A and B mixed, A alone on both 
speakers, B alone, etc. etc. (One of these is 
essential, of course, for playing half-track 
non-stereo tapes.) But these things must be 
out of the way, as must all tricky connec- 
tions involving stereo recording inputs, out- 
puts, monitorings, and so on. 

Some of the intermediary gadgets now 
on the market intended to convert present 
mono equipment (monophonic) to stereo 
look as though they really might work out 
in practice. Others, I suspect, would leave 
me in a welter of wires and cables and mis- 
connections, chanmd A hopelessly inter- 
mixed and confused with channel B and 
probably out of phase, at that. I've had 
some nerve- wracking experience already on 
this general score and I don't want much 
more. 

The trouble is that most people think an 
amplifier is an amplifier — and that's that. 
Take two amplifiers, hook your two stereo 
outputs to them, and you're off, with stereo 
listening. I'm here to confirm what every 
engineer knows in his heart of hearts, that 
there just ain't any two amplifiers alike. 
Not even two of a kind — though they in 

theory should be identical. The differences 
are only of minor practical importance 
when an amplifier is used by itself for ordi- 
nary hi-fi purposes. But as soon as two of 
them are teamed together, all sorts of trou- 
bles and confusions pop up to prevent a 
smooth, balanced equality in the two sound 
tracks. 

A. Electronic Mismatches 

There seem to be three kinds of mis- 
matchiugs: electrical (electronic), lay-out 
differences, and informational differences. 

Electrical mismatchings arc the most ob- 
vious. One amplifier has a different input 
impedance from the other, making for a 
serious difference in tonal response in, for 
example, some ceramic stereo cartridges. 
The E-V stereo ceramic tripped me up on 
this factor with a vengeance — I borrowed 
one from RCA (that is, a head man at RCA 
said, "Here, want to try one?" and tossed 
me a cartridge out of a pile on his desk) 
and so it had no instructions; I didn't dis- 
cover for a good while the reason for the 
shrill, tinny, bass-less sounds it produced in 
my two different amplifiers — it screeched 



differently in each one, at that! Wrong in- 
put value, not high enough. E-V requires a 
higher impedance than has been common in 
many amplifiers at the "high-level" or piezo 
input. The dual stereo amplifier I borrowed 
already had the correct input value on each 
ceramic input channel — and the E-V ce- 
ramic sound was transformed. Quite aston- 
ishingly good, too. 

Then there's the little matter of gain in 
the preamp. Also sensitivity — in prcamp 
and power amp. Dollars to doughnuts, if 
you use two different amplifiers, even of the 
same power rating, you'll find that their 
respective volume knobs must be set at ut- 
terly different positions, iii order to achieve 
the same output from the same level of in- 
put. One of mine, with a low-output Fair- 
child stereo cartridge (XP4), had to be 
turned all the way around for a reasonably 
room-filling sound, on its channel. The 
other amplifier — roughly equal power rat- 
ing — jumped so much more quickly that 
for the same volume I had its knob turned 
only about a third around. 

Equalization to EIAA, should theoreti- 
cally be identical if your two amplifiers are 
set with the tone controls "flat" — but it 
almost never is under the direct comparison 
of two stereo channels. Maybe the tone 
control knobs are off a bit in calibration; 
more likely, the IfclAA position is only a 
reasonable approximation — quite legitimate 
in this imperfect world and plenty near 
enough for ordinary monophonic one-chan- 
nel hi-fi sound. But the other amplifier, also 
"reasonable", is reasonable differently. As 
soon as you play your two stereo channels 
together you hear the difference, by simul- 
taneous AB comparison. It can be disturb- 
ing. And so it goes. . . . 

B. Lay-Out 

Don't think that internal circuitry is all 
that is involved in those annoying differ- 
ences between two amplifiers teamed for 
stereo. Just as annoying, to me anyhow, is 
the difference in the physical shape of the 
control systems on two amplifiers of unlike 
model. I have taken to painting all my vol- 
ume knobs red, these days, so peeved am I 
at having to relearn the volume knob posi- 
tion every time I change amplifiers. (I also 
tend to stick a big piece of sticky tape 
across the Loudness Control, so it can't be 
used by the unwary.) 

But even red knobs aren't enough, when 
yon arc trying to balance two separate am- 
plifiers working on the same stereo record- 
ing. You have to cope also, remember, with 
two treble and two bass controls, not to 

two treble and two bass controls, not to 
mention all sorts of other knobs not in any 
identifiable sequence. In the difficult busi- 
ness of adjusting stereo balance by car 
(which requires that you listen from a mid- 
point in the room, usually well removed 
from the amplifier controls!) four times 
out of five you'll find yourself turning a 
treble tone control up instead of the volume, 
oi maybe switching by mistake from BIAA 
to EUIi 78 on one amplifier! This, of course, 
after you've finished tearing your hair over 
the setting-up problem — plugging batches 
of cables that go to utterly different places 
in each amplifier, trying to figure out rough 
volume equivalents, as a starter, getting 
yourself balled up again and again as to 
which channel is on which amplifier, which 
output goes to which speaker. . . . 

I do not exaggerate. We have a certain 
happy degree of rough standardization now 
in our amplifier controls, and it's far better 
than it used to be. But you can't operate 
two amplifiers at once — yet — and expect to 
reach for the controls and the connections 
and find them where you think they ought 
to be. It's always the other amplifier that 
has the volume where you reach; on this one 
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the 
experts 
say.. . 



in HI-FI 
the best buys are 



World-famous 
EICO advgntages 
guarantee your complete satisfaction: 

• Advanced engineering • Finest quality components 

• "Beginner-Tested," easy step-by-step instructions 

• LIFETIME service & calibration guarantee 

• IN STOCK — Compare, then take home any EICO 
equipment— right "off the shelf"— from 1900 neighbor- 
hood EICO dealers. No mail delays, no high penalty 
freight costs. 




Monaural Integrated Amplifiers; 
50. 30, 20. and 12 Watt 

— 




Bookshelf 
Speaker System 
HFS1 



Monaural Preamplifiers: 
HFGS, KFG1 
(stack 2 for Steffi**) 



Speaker System HFS2 
36"Hn \W*T W x ili/2" D 





Monaural Power Amplifiers; 
60, 50, 35, 30, 22 and 14-Watt 
fuse 2 for Stereo} 



Over 1 MILLIOK EICO instruments in use throughout the world. 



STEREOPHONIC EQUIPMENT 
HF85: Stereo Dual Preamplifier selects, preamplifier 
& controls any stereo source — tape, discs, broadcasts. 
Distortion borders on unmeasurable. Self-powered. Works 
with any 2 high-quality power amplifiers such as EICO 
HF14, HF22, HF30, HF35, HF50, HF60. Available shortly. 
HF81: Stereo Dual Amplifier-Preamplifier selects, 
amplifies & controls any stereo source - tape, discs, 
broadcasts — & feeds it thru self-contained dual 14W 
amplifiers to a pair of speakers. Monophonically: 28 
watts for your speakers; complete stereo preamp. 
Ganged level controls, separate focus (balance) control, 
independent full-range bass & treble controls for each 
channel. Identical Williamson-type, push-pull EL84 power 
amplifiers, excellent output transformers. "Low silhou- 
ette" construction. Kit $69.95. Wired $109.95, incl. cover. 
MONAURAL PREAMPLIFIERS (stack 2 for Stereo) 
HF65: superb new design. Inputs for tape head, micro- 
phone, mag-phono cartridge & hi-level sources. IM dis- 
tortion 0.04% @ 2V out. Attractive "low silhouette" 
design. HF65A Kit $29.95, Wired $44.95. HF65 (with power 
supply) Kit $33.95. Wired $49.95. 
HF61: "Rivals the most expensive preamps" - Marshall, 
AUDIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61 (with 
power supply) Kit $29.95. Wired $44.95. 

MONAURAL POWER AMPLIFIERS 
(use 2 for STEREO) 
HF60: 60-Watt Ultra Linear Power Amplifier with 
Aero TO-330 Output Transformer; wide band-width, vir- 
tually absolute stability & flawless transient response. 
"One of the best-performing amplifiers extant; an excel- 
lent buy..' AUDIOCRAFT Kit Report. Kit $72.95. Wired 
$99.95. Matching Cover E-2 $4.50. 
HF50: 50-Watt Ultra Linear Power Amplifier with 
extremely high quality Chicago Standard Output Trans- 
former. Identical in every other respect to HF60, same 
specifications at 50 watts. Kit $57.95. Wired $87.95. 
Matching Cover E-2 $4.50. 

HF35: 35-Watt Ultra-Linear Power Amplifier version 
of the HF60 above. Kit $47.95. Wired $72.95. 
HF30: 30-Watt Power Amplifier employs 4-EL84 high 
power sensitivity output tubes in push-pull parallel, Wil- 
liamson-circuit, 20 db feedback, & high stability margin. 
2-EZ81 full-wave rectifiers for highly reliable power 
supply. Unmatched value in medium-power amplifiers. 
Kit $39.95. Wired $62.95. Matching Cover E-3 $3.95. 
HF22: 22-Watt Power Amplifier version of the HF60 
above. Kit $38.95. Wired $61.95. 
HF14: 14-Watt Power Amplifier of the HF81 above. 
Kit $23.50. Wired $41.50. 

MONAURAL INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 
HF52: 50-Watt Integrated Amplifier with complete 
"front end" facilities & Chicago Standard Output Trans- 
former. Ultra-Linear power amplifier essentially identical 
to HF50. "Excellent value" - Hirsch-Houck Labs. 
Kit $69.95. Wired $109.95. Matching Cover E-l $4.50. 
HF32: 30-Watt Integrated Amplifier combines excel- 
lent HF30 power amplifier above with versatile preampli- 
fier featuring tape head & microphone Inputs, scratch & 
rumble filters, all amplifier facilities. Kit $57.95. Wired 
$89.95. Both include cover. 

HF20: 20-Watt Integrated Amplifier complete with 
finest preamp-control facilities/excellent output trans- 
former that handles 34W peak power, plus a full Ultra- 
Linear Williamson power amplifier circuit. "Well-engi- 
neered" - Stocklin, RADIO TV NEWS. Kit $49.95. Wired 
$79.95. Matching Cover E-l $4.50. 
HF12: 12-Watt Integrated Amplifier provides com- 
plete "front end" facilities & excellent performance for 
any medium-power application. "Packs a wallop" - 
POPULAR ELECTRONICS. Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. 
split conical bass horn. Middles & lower highs: front radi- 
ation from 8V2" edge-damped cone. Distortionless spike- 
shaped super-tweeter radiates omni-directionally. Flat 
45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD 36", 
15V4", IIV2". "Remarkable realism; eminently musical; 
tl'l^i cni***m*» fnr stprpn " - Holt. .HIGH FIDELITY. 
15V 4 ", 11 1/2". "Remarkable realism; eminently musical; 
unusual suitability for stereo." - Holt. HIGH FIDELITY. 
Completely factory-built: Walnut or Mahogany. $139.95; 
Blonde, $144.95. 

HFS1: Bookshelf Speaker System, complete with fac- 
tory-built cabinet. Jensen 8" woofer, matching Jensen 
compression-driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs. 70-12.000 cps range. 
Capacity 25 w. 8 ohms. HWD: 11" x 23" x 9". Wiring time 
15 min. Price $39.95. fm tuner 

HFT90: surpasses wired tuners up to 3X its cost. Pre- 
wired, pre-aligned, temperature-compensated "front end' 
- drift-free. Precision "eye-tronic" tuning. Sensitivity, 
1 5 uv for 20 db quieting - 6X that of other kit tuners. 
Response 20-20,000 cps ±1 db. K-follower & multiplex 
outputs. "Orift absolutely absent; audio quality excel- 
lent; novel tuning quite effective." - ELECTRONICS 
ILLUSTRATED. .Kit $39.95*. Wired $65.95*. Cover $3.95. 

*LESS COVER, F, E.T. 1NCL. 

EICO. 33-00 Northern Blvd., L. I.C. 1, N. Y- \8 

I SHOW ME HOW TO SAVE 50% on 60 
I models of top-quality equpment as 
checked below. □ Hi-Fi 

□ Test Instruments □ Ham Gear. 
Send FREE literature & name of neighbor- 
I hood EICO dealer. 

I NAME 

J ADDRESS 

CITY STATE 
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tandberg 

stereo 




the new 
dimension 
in sound ... 

Designed for the highest of reproduc- 
tion standards . . . Scandinavia Styled 
from fine grain mahogany. 

STEREO 3-Speed Tape Phonograph and 
Tape Recorder -Tandberg Model- 3- 
Stereo-for at home listening pleasure 
... or conveniently portable in luxury- 
styled luggage type carrying case for 
traveling enjoyment. 

For the finest in sound reproduction, 
two extremely well-balanced power 
playback amplifiers are built-in with 



such efficiency of design that the dis- 
tortion of each amplifier is under 1%. 
A specially manufactured in-line stereo 
head, unique in design and construc- 
tion, provides a clarity of reproduction 
and a range of response heretofore 
unattainable. 

The model 3-Stereo weighs 27 pounds, 
and is priced at $369.50. complete with 

microphone and carrying case. 

The Tandberg stereo-trio including model 
3-Stereo recorder/ reproducer and two per- 
fectly matched speaker systems . $469.95 



® 



nAberg 



10 East 52nd St., New York 22, N.Y. 



its the on -off switch and one channel oblig- 
ingly conks out for you. 

It' you use two identical amplifiers, you 
can safely discount this factor. But not 
even two models of different number from 
the same company arc enough alike to make 
dual control motions simple and easy. They 
never are easy, even at best. 

C. Information 

There is, finally, the annoyance of differ- 
ent information, as printed on different am- 
plifiers. I mean simply the visible words or 
numbers that tell you which socket, what 
knob, does what. They ought to be simple 
enough, and they are — once you figure out 
the logic of your own amplifier. You get 
used to the system. Like the AUX 1 and 
AUX 2 on my older-model GE amplifier 
(and probably on the current model too) : 
both of them were high-level inputs, but one 
had an input level-set, the other didn't. That 
I soon memorized. 

Some amplifiers have lo-mag and hi- 
mag. Others say lo-level phono, or per- 
haps just phono. For your stereo ceramic, 
you may have to pick and choose between 
piezo, xtal, phono, ceramic — or maybe 
tv or radio. This will apply double, first 
when you plug in your two leads to the two 
amplifiers and again when you come to set- 
ting the frout selector switch to the proper 
position. Chances are that you'll have a dif- 
ent setting for each amplifier. 

When it comes to the various more com- 
plex switching facilities on amplifiers, you'll 
really bog down with two of them. Don't 
try — don't ever try — to fix up two ampli- 
fiers so that you can do all the standard 
tilings in stereo form — listen to tapes, 
stereo records, AM-FM broadcast, make 
tapes off the air, etc. Each change from 
one mode of operation to another will in- 
volve you in mental hazards enough to con- 
fuse a wizard. If you're not careful, you'll 
get mixed up and your entire dual system 
will have to be unplugged, untangled and 
reassembled for a new start. 

Nope — I do NOT like two separate am- 
plifiers for my stereo. 

What Can You Do, Then? 

"Well, what can you do, if you have a per- 
fectly good single amplifier and you want 
to convert to stereo? 

If you own two Scott amplifiers (that is, 
if 3 r ou own one and plan to buy another), 
you can hook up the little EL II. Scott 
Stereo-Dapter, a passive switching center 
designed specifically to be used with Scott 

amplifiers so that one knob does the volume- 
setting for both amplifiers. You'll find an 
account of this device in the May, 1958, 
issue (Equipment Review, p. 39). 

The Stereo-Dapter can also be used with 
certain combinations of other amplifiers, if 
all the complex factors are just right. But, 
since it does just about everything — reverse 
stereo, channel A or B on both tracks, 
monophonie play, recording on tape, play- 
ing tapes, discs, eteetc — the two amplifiers 
must necessarily be very exactly right. 

As a matter of fact, T rashly called up 
Mr. Scott and asked for one on the chance 
that it mi glit work with my two big ampli- 
fiers, for a demonstration of stereo disc and 
tape that was coming up. He told me that 
it might not work, if I had the wrong am- 
plifiers, but, silly me, I said sure, I know, 
and tried to match tilings up when the little 
unit arrived, a couple of days later. 

I got it to work with one amplifier, the 
Dynakit. Bat the other one couldn't be 
hooked np at all without breakiug into 
some of the circuits inside. You can under- 
stand why easily enough, I think, if you'll 
consider that any switching system for two 



amplifiers must get itself between the pre- 
amp outputs and the main amplifiers. 
That's the big transfer point. The Dynakit 
happens to come in two pieces, which is just 
dandy. The Eico, the other one. is a one- 
chassis amplifier and there doesn't happen 
to be an outside connection that cuts in 
after the main control switch, but before 
the amplifier-proper. No reason why there 
should be — except for this special purpose. 

Nope — you can't use the tape output from 
the preamplifier — because you haven't any- 
where to plug it back in again; the direct 
inputs to the main amplifier (high-level in- 
puts) arc on the main switching selector — 
which is already set for the signal input- 
Get it? I took a good long while to figure 
this simple problem out myself, what with 
the multiplicity of cables, plugs, inputs, 
outputs and what-not on the two amplifiers 
and the Scott Stereo-Daptcr. 

If you'll make yourself a new input to 
the main amplifier, you can approach the 
in-business stage with the Stereo-Dapter. 
Provided, of course, that impedances of this 
and that input etcetc are going to come out 
right. (He tells you what's needed.) If not, 
you may get a balance for one mode of op- 
eration, but it will be completely haywire 
for other modes. (Reverse stereo, for in- 
stance. If your amplifiers are unlike, or 
your preamplifiers, or both, your balance 
will be off when you switch channels 
aronud.) 

Frankly, I found the Stereo-Dapter a 
handsome and somewhat terrifyingly com- 
plex bit of mechanism, but I honestly can't 
see that this does more than reflect the 
stereo situation, as is. I'd only offer two 
suggestions, in a mild way. First, the gad- 
get might have a wider usefulness if it 
didn't try to cope with so many potential 
uses — all the potential uses you ever heard 
of. And secondly, I found the markings and 
the instructions, shall I say, earnestly com- 
plex. It's all there, and you can figure it all 
out; but boy, you'll have to study awhile. 
I still can't get out of my mind the mark- 
ing on two of the inputs on the rear, to 
record jack. On the face of it, I wouldn't 
know what that meant. I figured it out. 

The Stereo-Dapter matches up neatly 
with Scott amplifiers of recent vintage, 
with the same handsome gold and vinyl ex- 
terior. I'll recommend it for two Scott am- 
plifiers any day. But try it on others only 
it you arc pretty clear as to what is in- 
volved. It's a lot, and you can't blame Scott. 

What else? A great deal. But I haven't 
got along yet to trying out sonic of the 
other approaches to this critical leaming- 
up of two amplifiers. I think, however, that 

some principles are fairly easy to set down, 
or have already been set down by various 
makers in terms of new equipment. 

Dual Preamp-Control 

The biggest and simplest principle is that 
if you will acquire two matched preampli- 
fiers in a conversion unit, along with inter- 
nal swi telling, you have solved the major 
problems involved in the use of two sepa- 
rate amplifiers. 

Yes, you'll waste the preanip yon already 
own. It's perfeetly good, but it can't be 
ganged to another one in any satisfactory 
way, let alone be matched to any but its 
own double. It seems to me that it is worth 
this much sacrifice, in order to dodge the 
multiplicity of headaches that will be yours 
otherwise. 

Conversion units involving this idea are 
already for sale in various forms, as you've 
probably discovered. (Maybe you make one 
in your own factory.) It's a sound idea,, 
whether there are also amplifiers attached 
or not. Once the dual interconnected pre- 
{Gontinued on page 
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STEREO BY DESIGN. From its drawing board inception, Madison Fielding was 
designed for stereo high fidelity reproduction. Here is true flexibility of components 
made for each other., .matched to each other. Even used monaurally, the results 
are beyond comparison. Here, then, is Madison Fielding. 



Series 340 Madison Fielding Stereophonic Master Control Console* 




With the development of the mixer facility, this control console adds a new dimension to audio 
flexibility. With the 340, you have complete control over any of the available stereo or monaural 
sources. The mixer switch permits the combination of any two compatible signals for professional 
effects in recording or playback. Other unique features include: third channel output and balance 
control and twin calibrated Micro Beam level indicators. With brushed brass front panel— $150.00. 
Ebony cabinet-$23.00. Cabinet in walnut, mahogany or blond— $ 18.00. 



Series 330 Madison Fielding Stereophonic AM/FM Tuner- 
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Behind the beautiful wood panelled escutcheon lie two complete tuners: broad-band AM and 
sensitive FM. Combined with its matching Series 320 stereo amplifier, this unit provides the 
sensitive FM. Combined with its matching Series 320 stereo amplifier, this unit provides the 
nucleus for the finest stereo high fidelity system. Switching permits operation of each tuner 
individually, or in concert for stereo broadcasts. Individual level controls and FM multiplex outlet. 
With ebony front panel— $160.00. Matching cabinet— $25.00. With walnut, mahogany or blond front 
panel-$150.00. Matching cabinet-$20.00. 



Series 320 Madison Fielding 40- Watt Stereophonic Amplifier. 
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Two complete 20-watt amplifiers each combined with its own flexible preamplifier section are 
mounted on this brilliantly engineered chassis. Provides inputs for Series 330 tuner, disc, tape, or 
microphone for each channel. Features unique Stereoscopic Dual Magic Eye which permits bal- 
ancing of equipment for stereo programs without special calibrating signal, in addition to master 
volume control. With ebony front panel— $180.00. Matching cabinet— $25.00. With walnut, mahogany 
or blond front panel-$170.00. Matching cabinet— $20.00. 



For complete specifications write: 



Brand Products Inc., Dept. B-8, 11 Lorimer Street, Brooklyn 6, N. Y. 
— Marketing organization for Madison Fielding Corporation 
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EDITOR'S REVIEW 



FM/MULTIPLEX STEREO SURVEY 

As ax AD.irxcT to the lead article in this issue 
(page 19). w$ sent a questionnaire to every FM 
station in both U.S.A. and Canada to inquire as 
to their M X activities at present as well as in the 
future. Over half of the stations responded, and we 
have accumulated thereby a lot of valuable in forma- 
tion. Of the M-) replies, 28 stations are currently em- 
p 1 oy i i i g Wj X f o r va r i o u s a p p 1 i cat i o n s — h at' k g r o u n d 
music, paging, functional, and Muzak — most being" 
on the air from 18 to 24 hours daily. 91 plan to use 
M/X in the foreseeable future, four report M/X in- 
stallation now in progress, 8 will probably install M/X 
eventually, and 56 are considering the possibility. 
156 stations report that they definitely do not plan to 
use multiplex in the foreseeable future. Thus over half 
of the stations responding are either employing M/X 
now or plan to do so in the foreseeable future. Since 
it requires a special dispensation from the F.O.O. to 
use multiplex for stereo, only four stations report the 
experimental use for this service. 

Stereo broadcasting is certainly a desirable step 
forward. Within two years, at the most, it is doubtful 
if any mono phonic phonograph records will be on the 
market — with the exception of the juke box and 
"popular' 7 material which usually has a life not ex- 
ceeding three months. It is doubtful if anything but 
the cheapest portable phonographs will be monophonic 
in that same two years. Thus people will become ac- 
customed to stereo reproduction, and will certainly 
want it on radio as well. 

AM/FM stereo does provide one type of stereo serv- 
ice, unquestionably. However, it limits the material to 
that which can be recorded in such a manner that 
either channel alone provides a satisfactory program. 
Anyone who lias listened to either channel of a 
stereo tape by itself already knows that this does not 
apply to all stereo recording, particularly to a full 
orchestra. When WCBS (New York) broadcast the 
Newport Jazz Festival by stereo — AM/FM — last 
month, they compromised the signal so greatly that it 
was difficult to tell if the broadcast actually was two- 
channel. To protect the investment and sponsor reve- 
nue, the AM channel was fairly good by itself — in 
muV, caff cnanuei was "rainy ~goou~ uy nseii'— in 
fact, rather better than both together. On page 20 of 
this issue, WQXR's chief engineer tells of that sta- 
tion's experience with AM/FM stereo broadcasting, 
and it is indicated that considerable care is exercised 
in choosing the material. The principal objection to 
AM/FM stereo broadcasting is that it ties up two 
channels to provide only one program, and either one 
alone is somewhat less than ideal. 

On the other hand, FM/multiplex can provide an 
excellent signal on FM for those who have only the 
standard FM receiver, and in addition it can provide 1 
the second-channel in for mat ion for those who are 
Avilling to install the M/X adapter, and it ties up only 
one communication channel. True, there has to be 
some reduction in effective signal strength on the 
main channel — we still can't get something for noth- 
ing — but this may perhaps be offset by the greater 
satisfaction from stereo broadcasting. 

In the last few years, many stations have found 
the commercial aspect of M/X to be a life saver, and 
they may derive income from this secondary service 
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so they can stay on the air with high-quality program- 
ming on the normal FM channel, which is certainly 
creditable. But not every station is employing back- 
ground M/X now, and those who are would perhaps 
not need to go to stereo. The F.C.C. is currently study- 
ing proposals for setting aside a national subcarrier 
frequency for stereo use — 50 kc has been suggested 
as the standard — and it is hoped that the Commission 
will rule favorably on this proposal before long. We 
firmly recommend it — for what it is worth- — and be- 
lieve that broadcasters should support the plan whole- 
heartedly. The present 67 and 41 kc bands, and others, 
could be retained for those stations who wished to use 
them for commercial applications, but for stereo ap- 
plications the 50 kc subcarrier would be standard. 
Thus the adapters or complete receivers made for 
home use would not tune to the other bands — or at 
least not satisfactorily, and thus would not detract 
from the income-producing commercial service. We 
do believe, however, that for the greatest good to the 
greatest number, a national subcarrier frequency for 
entertainment use is desirable. No one would be forced 
to buy another receiver if he didn't want to — he would 
still have good reception on the standard FM chan- 
nels. There is no similarity to the argument raised 
against moving an entire band — as was done some 
years ago. In that case everyone's existing FM set 
became obsolete overnight. 

Stereo isn't indispensable — but it is awful nice, and 
we'd like to hear more of it — preferably on FM/multi- 
plex. 

MULTIPLEX BACKGROUND STATIONS 

Those of our readers who are interested in exploring 
Multiplex will want to know which stations are doing- 
it now and on what subcarrier. But first, a caution — 
the Multiplex service is practically a point-to-point 
communication, and as such is restricted by law to 
some degree. We doubt — and this is only an opinion 
— that anyone cares if a few of us experiment with an 
adapter in our homes. But don't make the mistake of 
putting one in a restaurant so as to be able to pirate 
a Multiplex broadcast. In other words, for study and 
even for home entertainment it is likely to be okay; 
even ior ifome en"ieTia"uimeiu n is iiKeiy to oe oway ; 
for profit it certainly is not. 

The following stations replied that they use M/X, 
with a subcarrier of 67 kc except where otherwise 
indicated. Where two frequencies are employed, the 
"&41 M indicates 67 and 41; when not on 67 at all. 
the X precedes the frequency in use. 

California: Bakersfield, KQXR ; Los Angeles. 
KMBA. X65. Connecticut': Brookfleld, WGJIF, &41. 

Washington, WWDC, X26,65. Georgia: Au- 
gusta, WBBQ-FM. Illinois: Chicago, WCLM, &41.5. 
Massachusetts: Boston, WRKO-FM. X32.5 ; Waltham, 
WCRB-FM. Michigan: Grand Rapids, WJEF-FM. 
Minnesota: St. Paul, &41. Missouri: Kansas City. 
KCMO-FM, X65. New York: Buffalo, WBNY-FM; 
Cherrv Vallev, WRRC, &41 ; DeRuvter. WRRD, Ml ; 
Ithaca, WRRA, Ml; New York, WBFM, X65 ; 
WRFM, X82.5. South Bristol, WRRE, &41 ; Trov, 
WFLY, X32.5; Wethersfield, WRRL, &41. Ohio : 
Cincinnati, WKA1-FM ; Cleveland, WHK-FM ; Toledo, 
WMHE. Pennsylvania: Philadelphia. WCA1T ; Pitts- 
burgh, WKJF. WWSC; Sharon, WP1C-FM. 

AUDIO • AUGUST, 1958 



www.americanradiohistorv.com 



For the first time— a pickup 
with all of the compliance f frequency 

response and distortion-free 
performance required for the highest 
quality reproduction. 




The compatible STANTON 45X45 Stereo- 
FLUX VALVE defies obsolescence . , . exclu- 
sive T-GUARD stylus assembly with ,7 mil 
diamond will play all micro groove records 
. . . monophonic or stereophonic. No bother- 
some plugging, switching or other manipu- 
lations necessary when changing records, 
they can even be stacked on a record changer 
for fully automatic operation. 



© STEREO B I L IT Y— Pickering's trademark, established 
to serve as a quality mark which guarantees complete 
compatibility, stability and flexibility in operation and 
performance. 



Courtesy Mount Wilson ObsCTKutuTU 



FROM BEYOND THE SKY 
TO BENEATH THE SEAS 



In the field of communications, two 
extraordinary events have occurred 
within a short span of time. One was 
the linking of Europe to America by 
the submarine telephone cable. The 
other was the sending of radio signals 
from U. S. satellites in outer space. 

Both achievements depended on de- 
velopments from Bell Telephone Lab- 
oratories. The cable was made possible 



by development of long-life electron 
tube amplifiers able to withstand crush- 
ing pressure on the ocean floor. The 
satellites derive their radio voices from 
transistors— products of basic research 
in semiconductor physics. 

The deep sea amplifier and the tran- 
sistor illustrate the wide range of work 
at Bell Telephone Laboratories. Here, 
over 3000 professional scientists and 



engineers explore and develop in 
physics, mathematics, electronics., 
chemistry, mechanical engineerings 
even biology — in every art and science 
which can help improve electrical 
communications. 

Through this work. Bell Telephone 
Laboratories has helped make your 
telephone service the world's finest — 
and will keep it so. 



£&\ BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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The FM/Multiplex Converter 



HAL DAY* 

The principles of operation of an FM/Multiplex translator are straightforward, and 
while there are many ways of obtaining the desired result, this one is simple enough 
for home construction for experimental use and possible future stereo broadcasting. 



The latkst ixxovATrox which may 
make stereo broadcasting- really 
practicable is FM multiplexing-. This 
new system has many advantages over 
the old AM-FM in combination. The 
system is all-FM allowing the well- 
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Fig. 1. Frequency spectrum at the output 
of a standard FM receiver (before de- 
emphasis) with receiver tuned to a sta- 
tion which is multiplexing. Each channel 
is independent of the others and may 
carry its own program. Some stations use 
only a single subcarrier at about 34 kc, 
and most turn off the subcarrier when 
it is not being modulated. 

it is not being modulated. 



known advantages of FM in both chan- 
nels. Xoisc free, wide band, hi-fi per- 
fo rmance of each channel can be ob- 
tained merely by tuning in a single sta- 
tion on the FM receiver. 

The usual AM-FM stereo broadcasting 
systems have to use two separate trans- 
mitters sometimes located at different 
sites. The effective radiated powers of 
the two transmitters often differ widely 
while the variations of propagation and 
the reception in two separate receivers 
form an equally non-ideal link in the 
system. In addition to all this it is al- 
most unnecessary to mention low fidelity 
limit imposed by the usual narrow-band 
superheterodyne AM receiver. 

In the multiplexed system both chan- 
nels are broadcast by the same trans- 
mitter and antenna. The ratio of power 
in the two channels is controlled at the 
transmitter and cannot change due to 
propagation. The fidelity need only be 
limited by the quality of the electronic 
components being used and not by the 
basic laws of the system. 

Much has been said elsewhere about 
the virtues of this new system and about 
plans and attempts to get something on 
the air. As the reader is probably aware, 
many stations are uow using a multi- 
plexed system for transmitting programs 
of background music on a subscription 
basis. 1 The usual practice is for the 



Multiplex Survey," page 16. 

ivvey," page 16. 
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Experimental mul- 
tiplex translator as 
described by the 
author. 



FM station to rent the receiving equip- 
ment to the subscriber who may also 
rent the public address system or use his 
own if he chooses. The receiving equip- 
ment is not yet being sold to individual 
users. 

The sale of background music service 



1i 



-ir 



ADD 
FOR 

M/X 



75|j-iec 
DE-EMPHASIS 



AUDIO 
OUT. 
O 



DISCRIMINATOR 



X] 



75|j-sec 
DE-EMPHASIS 



WWW- 




AUDIO OUT. 



RATIO DETECTOR 



n 



if 



ih 



-O I 



DE-EMPHASIS 



ADD FOR M/X 



<T» AUDIO OUT. 



RATIO DETECTOR 



Fig. 2. FM detectors of three typical com- 
mercial receivers indicating proper point 
to connect the multiplex output. The con- 
nection is always made just before the 
de-emphasis network. In each case there 
still remains a small capacitor shunting 
the MX output to ground. It serves to 
bypass the 10.7-mc carrier, and does not 
interfere with the MX signal. 
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has proven to ha life-blood Oil many FM 
stations. In general, the stations we 
audiofans like best are the ones which 
have the toughest sledding' financially. 
People who like high-qnnlity programm- 
ing invariably prefer high-level commer- 
cials and even then a minimum of those. 
Although highly desirable, this is just 
not good business, and the stations who 
wish to provide good programming have 
been pulled out of tbe fire by the back- 
ground music business. 

One immediately wonders why anyone 
must pay for the background music since 
it is broadcast. The answer is that it is 
not "broadcast" but is "transmitted. 1 ' 
These words have two different meanings 
and are clearly distinguished by the 
F.C.C. The law pertaining to such trans- 
missions forbids unauthorized reception 
and use for profit (such as playing it in 
a place of business or doctor's office). To 
the authors knowledge it has never been 
determined legally whether or not lis- 
tening to such a transmission in the 
privacy of one's own home constitutes 
"reception and use for profit. 77 Never- 
theless we should keep in mind that the 
existence of the stations we like best 
quite likely depends upon our respecting 
the law. We should never take advantage 
of multiplexed programs in such a way 
as to in any way interfere with the nor- 
mal background music subscription busi- 
ness. 

Stereo programs are not transmitted 



on a subscription basis ami so far there 
has been no indication that they are nut 
intended to be free, but so far the F.C.C. 
has not made any provision for stereo 
broadcast use of multiplex. Yagne state- 
ments have been made by multiplex 
equipment manufacturers regarding the 
possibility of setting up toll systems or 
selling key cards to decode a previously 
scrambled program. There is a tendency 
for enthusiastic equipment salesmen to 
be rather glib when discussing the diffi- 
culties associated with any but a direct- 
wired toll-program system whether it be 
TV or FM. It is the author's opinion 
that multiplexed stereo will have to have 
commercial sponsors and operate on a 
broadcast basis in order to be successful. 
Since several stations are already broad- 
casting multiplexed stereo on an experi- 
mental basis and no translators are com- 
mercially available this article should 
till a definite need. The reader is again 
admonished not to use the multiplexed 
"transmissions" in a place of business or 
otherwise illegally and he is requested to 
report to the radio station any infringe- 
ment of which he may become aware. 

Definition 

Multiplexing is an old idea, and is a 
general term referring to any scheme for 
putting more than one subchannel of in- 
formation onto a single main channel. 
There are many systems for multiplexing 
and the one used by FM stations is actu- 



ally a rather simple one. In this system 
the modulation at the transmitter is ac- 
complished in such a way that after the 
received signal passes through an ordi- 
nary FM receiver there appears at the 
output of the ratio detector or discrimi- 
nator not only the usual program mate- 
rial but one or more additional signals 

[mil- 

The main program material contains 
all frequencies in the audio range but 
cuts off beyond it, at about 15 kc. The 
additional signals occur at, or vary 
around 41 kc and 07 kc, well beyond the 
audio range. 

Consider subcarrier I at 41 kc. If there 
is no modulation the carrier is stationary 
at 41 kc and is entirely independent of 
what is going on in the bands below 20 
kc or at 67 kc. When modulation is im- 
pressed on suhcarrier I, the signal varies 
plus and minus from 41 kc in a typical 
FM manner. The same kind of actum 
occurs at 67 kc independently of the 
other two channels. The two sub carriers 
sitting there at 41 kc and 67 kc may be 
thought of as two new independent FM 
stations broadcasting at two rather un- 
orthodox frequencies just above the 
audio band rather than near 100 me. It 
should be stressed that these subcarriers 
only appear after the main FM signal 
has passed through the discriminator. 

It will be clear now that what is 
needed to "translate" subchannel I is an- 
other FM receiver tuned to 41 kc and 



Q and A on Stereo and M/X 

LOUIS J. KLEINKLAUS 

WQXR, New York 



The Chief Engineer of one of the first "high fidelity" and "good music" 
l he Chief tngineer of one ot the first high fidelity and good music 

stations answers many of the common questions on stereo broadcasting. 



To the desk of the WQXR Engineer- 
ing Department come all manner of 
inquiries, and, like most radio stations, 
we are glad to be of service to our listeners 
so they may better enjoy our broadcast 
services. At this time, the companion sub- 
jects of stereo and multiplex account for 
most questions. The following are com- 
posite queries received from our listeners. 
Our replies, we believe, are typic:il. 

1. Please give me information on your 
stereo programs. 

WQXR has been broadcasting a regular 
schedule of stereophonic programs, both 
live and recorded, for the past six years, 
using the so-called AM-FM method. Those 
listeners within the coverage areas of our 
transmitters have accepted this scheduled 
service with overwhelmingly good response. 

20 



In the process of broadcasting stcreo- 
phonieally, contrary to some opinion, we 
do not degrade either channel monophoni- 
cally, thus there is no loss to the single- 
channel listener. It has been established 
and it is our experience that microphone 
spacing need not be extreme in order to 
provide adequate stereo effect (on our live 
originations, our microphones may be as 
close together as six inches). To guard 
against poor microphoning on recorded 
stereo, WQXR auditions the stereo tapes 
and discs beforehand to avoid this trouble. 

2. Using AM and FM for stereo, doesn't 
this create two disparate channels? 

JSix years of AM-FM stereo has shown 
us that both channels need not be iden- 
tical. In fact, the stereo programs are 
now being enjoyed in the homes where any 



one of their AM radios is used with the 
FM installation. The advantage here is 
that stereo can be had now with equipment 
already on hand. It can be said without 
question that the better each channel is, 
the better the stereo. In no way can it be 
said that, automatically, AM is inferior. 
Actually, WQXR has always had response 
on AM to 1;"),000 cps, and many of its 
listeners have long been taking advantage 
of it. 

In all justice to the AM broadcaster who 
cares enough to provide good response on 
AM, we should explode the myth that 
exists that AM is limited (o a maximum 
modulation frequency of 5,000 cps. Al- 
though the Federal Communications Com- 
mission assigns AM stations to frequen- 
cies but 10,000 cps apart, the F.C.C. does 
not do so in the same geographic locality. 
{Continued on page 92) 

AUDIO • AUGUST, 1958 



www.americanradiohistorv.com 




i I L 



I5KC 20KC 30KC 40KC 50KC 



Fig, 4. Frequency response of first two 
filters. High-pass is tuned to 20 kc, and 
removes the main audio channel. 

attached, not to the antenna, but to the 
output of the discriminator in the regu- 
lar FM set. Subchannel II likewise re- 
quires a 67 kc receiver. Now the question 
arises, where does one get a 41-kc or 
67-kc FM receiver? These days he builds 
it. The problem is not great because little 
gain is needed and only fixed frequencies 
are involved. The circuits shown here will 
enable the reader to have his own multi- 
plex translator after a few evenings 7 
effort. 

Most recent tuners have been provided 
with "multiplex" output jacks. If your 
tuner is not so equipped you can easily 
provide one. It should be connected to 
the point where audio is obtained from 
the discriminator or ratio detector, but 



before the de-em.phasis network. Circuits 
of the detectors of several standard FM 
sets are shown in Fig. 2 with the proper 
connection indicated. Often two output 
jacks are provided after the de-emphasis 
network. In late model sets one of them 
has simply been transferred to the point 
just before the network and labeled MX. 
It's easy as that for the reader, too. 

It is generally conceded that one chan- 
nel of the stereo program will be carried 
on the main audio channel and the second 
stereo channel will use the 41-kc sub- 
channel. The 67-kc subchannel will carry 
background music. However, this ar- 
rangement although likely, is not yet 
absolutely certain. In order to be pre- 
pared for future developments, the val- 
ues of components are given for both the 
41 kc and 67 kc translators. Most of the 
early multiplex stations are still trans- 
mitting background music on a single 32 
to 35 kc subchannel, which can be re- 
ceived on the 41 kc subchannel trans- 
lator. The circuit shown in Fig. 3 em- 
ploys a "bands witch" in order to permit 
testing on all three frequencies. Such 
construction, although not necessary for 
stereo, presents no serious problems and 
is a convenience in areas where stations 
using different subcarrier frequencies 
can be received. 

The fidelity to be obtained from a mul- 
tiplex translator increases asymptoti- 
cally with effort and expense, as it does 
with most hi-fi gear. In the interest of 
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Fig. 5. Frequency response of the low- 
pass filter, tuned to 55 kc, which removes 
the 67-kc subcarrier and high-frequency 
noise. 

cost and ease of construction, these cir- 
cuits provide good performance, al- 
though admittedly not the ultimate. They 
will give the stereofan something to 
listen to while the audio companies are 
developing the expensive versions, which 
may have better performance. The tuned 
circuits have intentionally been designed 
to be rather broad in the interest of fidel- 
ity and to render them as insensitive to 
circuit values as is practical. Neverthe- 
less, some discretion should be used in 
selecting the capacitances and induc- 
tances in the tuned circuits. The values 
of the 50-uu/f; capacitor and the 0.11- 
mcgohm resistor on the grid of the 
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Fig. 3. Three-two multiplex translator described in text. Standard available components are used throughout. A band switch 

provides for reception of all currently used subchannels. 
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Fig. 6. Frequency response of amplifiers 
and all filters before limiter when set for 
34—41 kc. Band is wide enough to pass 
both 34- and 41-kc subchannels. This is 
permissible since they never occur simul- 
taneously. 

12AX7 should be correct within ten per- 
cent. No other components are critical. 

Circuit Functioning 

The translator consists of a two-stage 
bandpass amplifier which suppresses the 
main program and the undesired sub- 
carrier, followed by a limiter and a 
pulse-counting FM detector in the form 
of a multivibrator. These circuits were 
chosen because they use standard parts. 
Special parts, when available, may im- 
prove performance slightly but cannot be 
counted on to lower the cost. 

Since the subcarrier frequencies are so 
low, the 10- to 20-kc bandwidths required 
in the amplifiers present more formid- 
able problem than they would at higher 
carrier frequencies. Although simpler 
circuits can be used when special low fre- 
quency I.F. transformers become avail- 
able it is possible to synthesize suitable 
circuits from conventional chokes and 
capacitors without becoming unduly in- 
volved. A combination of high-pass and 
low-pass filters has been found most 
satisfactory and least sensitive to circuit 
values. Since stations either have sub- 
carriers at 41 kc and 67 kc or 34 kc alone, 

it is possible to use one set of coils to 
pass both 34 kc and 41 kc and another 
set for 67 kc. It is somewhat difficult to 
separate the main audio program from 
the 41-kc subchannel and it is also diffi- 
cult to separate the 41-kc and the 67-kc 
subchannels. It has been found desirable 
to use the three-section filters shown. In 
case the translator is to be used exclu- 
sively for receiving a station using only 
one subcarrier, the one appropriate filter 
can be selected from the "bandswitch." 

The pass -band characteristics of the 
various filters are shown in Figs. 4, 5, 6, 
and 7. The first two filters, separated by 
a triode, are of the hi-pass variety and 
tuned to 20 kc. They effectively remove 
the main audio program. The band- 
switched units are three-section filters 
that cut sharply between 50 and 60 kc. 
One is a low-pass filter to remove the 
67-kc subcarrier and the other is a high- 

22 



pass filter to remove the 41-kc subcarrier. 
At first glance it would appear that the 
two 20-kc hi-pass filters would be unnec- 
essary when using the hi-pass tuned to 
55 kc for receiving the 67 kc subcarrier. 
This is not true, however, since if they 
are omitted, the first or second triode 
amplifiers are over-driven by components 
of the main audio channel and clipping 
occurs too soon. This clipping generates 
many harmonics and permits these lower 
frequencies to multiply up into the sub- 
channel of interest in the following reso- 
nant circuits, producing crosstalk. 

If it is found that a hiss persists on the 
67-ke channel after all adjustments have 
been made, the band pass filter shown 
in Fig. S may be used to follow the high- 
pass filter on the bandswitch. In case the 
station is modulating the 67-kc sub- 
carrier only and not the 41-kc subcarrier, 
the bandpass circuit may simply replace 
the high- pass circuit. It is suggested that 
the bandpass filter be used only if it is 
found necessary to limit the response 
above 80 kc, since the capacitors are 
more critical than those in the high-pass 
circuit. The reactive elements of the 
bandpass filter should be accurate to five 
per cent or better. 

The potentiometer in the cathode of 
the multivibrator, the 12AX7, is for 
threshold setting, and should require ad- 
justment only once. Its position is deter- 
mined by the output of the FM set and 
the clipping level of the limiter. It should 
be turned toward the cathode end until 
oscillation stops (the output will be 
quiet). As the tap is turned toward the 
ground end, oscillation will begin but 
will be unstable, causing a noisy output. 
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Fig. 8. This band-pass circuit can be used 
following or to replace the high-pass 
filter if it is found necessary for the 67-kc 
subchannel. Its purpose, as shown in the 
response curve, is to limit the response of 
the amplifier to noise lying above 80 kc. 




40 KC 50 KC 60 KC 70 KC 1 00 KC 



Fig. 7. Frequency response before limiter 
when set for 67-kc subchannel. 

As it is turned further, the multivibrator 
will fire solidly once for each cycle of 
the subcarrier producing an un distorted 
output. As the tap is turned still further 
toward ground, the oscillator will again 
be unstable since the multivibrator will 
try to fire twice for each cycle. The 
proper setting can be determined by 
listening, and should not be critical. If 
this setting is found to be critical, it is 
probable that full limiting is not occur- 
ring and the situation can be improved 
by taking the usual steps to increase 
signal strength to the receiver, such as 
using a better antenna. Insufficient limit- 
ing in the translator will also be indi- 
cated by excessive crosstalk from the 
main program into the subchannel pro- 
gram. 

Even in the best installations a slight 
amount of cross-talk from the main 
channel is perceptible when there is no 
modulation on the subcarrier to mask it. 
The commercial translators incorporate 
a muting circuit which is operated from 
the transmitter to eliminate the crosstalk 
during the silent intervals. This opera- 
tion is accomplished by turning off the 
subcarrier when it is not being modulated 
and the amplifier in the receiver is keyed 
on and off hv fl rpsonnnt pirpiiit t.mipd 
on and off by a resonant circuit tuned 
to the subcarrier frequency. The multi- 
vibrator in the circuit shown here auto- 
matically performs this function. When 
the music stops a slight click will be 
heard, followed by complete silence. 
Then later another slight click precedes 
the music as the subcarrier is turned 
back on. If the translator does not go 
silent when the subcarrier is turned off 
the level on the multivibrator cathode 
potentiometer is probably set too high. 
In some cases where the signal at the 
output of the FM receiver is too high, 
there may be no setting of the potenti- 
ometer which will quiet the translator in 
the absence of the subcarrier. This can 
be remedied by increasing the input re- 
sistor to reduce the signal. A variable 
attenuator on the order of one megohm 
may be found useful at the input of the 
(Continued on page 97) 
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A Variable Stereo Suppression 

Control 

Improved performance from stereo records and tapes can usually be obtained from a device which 
puts the control of the over-all stereo effect in the hands of the listener, providing what is often 
called a "blend" control. The author's suggestions are easily followed for almost any installation. 



At ™st blush, the idea of suppress- 
ing stereo might seem to be out- 
right heresy — throwing away the 
three-dimensional quality for whieh we 
paid so much. But there are many con- 
ditions calling for a slight mixture or 
even a complete fusion of the two chan- 
nels. 

Complete fusion is the simplest ease, 
and is attained by connecting one chan- 
nel directly to the other at an appro- 
priate point. Thus , stereo cartridges may 
be made to play monaural records by 
tying together their "hot" leads. If Hhja 
■is not done, the vertical undulations of 
the record and the vertical rumble will 
be reproduced. Tying the leads causes 
these undesirable components to be self- 
cancelling without detracting from the 
musical program. (Cf. instructions with 
Electro- Voice Model 21 D stereophonic 
cartridge) . 

It is essential, then, to provide some 
kind of shorting device to take care of 
monophonic records. (This is done at 
present in IT. TL Scott's Stereo-Daptor, 
Model 135). The same device may be 
used with a stereo record to show our 
friends and customers the difference be- 
tween a true stereo program and a mon- 
ophonic program played through two 

speaker systems. 

Now, instead of providing a simple 
shorting switch between the two chan- 
nels, let us use a variable resistor. For 
most cases, this will be a 0.5-inegohm 
linear potentiometer, with the arm con- 
nected to the top of the volume control 

• 3006 JYilshivG Blvd., Santa Monica, Cal. 




Fig. 1 . Simple variable-stereo-suppres- 
sion control. 
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Fig. 2. Self-isolating variable-stereo-sup- 
pression control. The central ground per- 
mits no ''bleeding" of channels when 
the control is at minimum. 



on one channel, and the clockwise termi- 
nal connected to the same point on the 
other. The counterclockwise terminal is 
not used, nor are there any taps. A 
switch can be put in series with the con- 
trol to isolate the channels completely, 
for there is some leakage, even when 
the resistance is at maximum. 

A more elegant control which needs 
no switch for complete isolation is 
shown in Fig. 2. Two ganged potenti- 
ometers of 0.25 megohms each are used, 
with the sliders common, the clockwise 
terminals connected as shown, and the 
counterclockwise terminals grounded. 

Tn oifh^v felts cimnln nr <zo] P-i^nbl t- 

In either the simple or the self-isolat- 
ing control, a clockwise rotation will 
cause the stereo program to cover a 
smaller and smaller area between the 
speakers, finally ending up emanating 
from a point bet ween them (if they are 
well matched). 

To what purpose? First, some "stereo" 
recordings are almost completely syn- 
thetic: one group of instruments plays 
the melody from one speaker, while the 
rhythm accompaniment chatters from 
the other. (CI'. Audio Fidelity's Dukes 
of TH.riciaud Stereodisc) . This serves 
well to show lack of crosstalk, and is 
spectacular for a while, but may become 
tiresome for listening after two or three 
times. So we turn the variable stereo 
suppression control until the group oc- 
cupies the (ml ire space between the two 
speakers. 

A second indication arises in the case 



of speakers which are spaced too far 
apart. In many cases, stereo suppression 
may help to fill the void in the center. 

Mismatched speaker systems provide a 
third reason to have stereo suppression 
available. The owner of an expensive 
three- or four-way system may not wish 
to invest in a matching top end. Since 
there are many peaks in three- or four- 
way systems, mismatch may cause musi- 
cal instruments near the center to be 
emphasized first on one speaker, then 
the other. Offhand, it would not seem 
that variable stereo suppression would 
help this condition, but in practice, the 
"tightening np ?: of the two channels 
seems to help considerably. If the flitting 
from side to side is not actually reduced 
physically, it is reduced psychologically. 
Thus, a judicious mixing of the two 
channels may give less stereo effect, but 
more stability and less fatigue. 

Installation in Non-integrated Systems 

The listener who has two separate con- 
trol panels needs an integrating device 
in any case. He will usually enter the 
circuits at the tops of the volume con- 
trols, leading out to a set of ganged 
volume or loudness controls in a sepa- 
rate cabinet. The variable-stereo-sup- 

pression control can be tied across the 
circuits at this point. A workmanlike in- 
stallation will use two wires in sepa- 
rate shields. The cable must be of low 
capacitance if the impedance is high, and 

(Continued on page 93) 




PEAK IN SPEAKER "A" PEAK IN SPEAKER "B" 



Fig. 3. As center violin goes from Bb to C, 
it seems to change position from one side 
to the other. 
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A Stereo Compatibility Translator 



HERBERT ML HONIC* 



For complete flexibility for all sorts of stereo sources, try this 
simple amplifier-and-switching circuit which may be built 
as a separate unit or incorporated in a home-built preamp. 



ATKU.Y COMl'ATIBl-K sterCO reproduc- 
ing system requires flexibility in 
conversion of vertical/ lateral groove 
excursions, 45/45 groove excursions, 
left-right stereo signals, and sn m -di Ter- 
ence stereo signals. Fortunately such 
flexibility is easy to obtain; a simple, 
low-cost, two-tube converter, design! d 
fm home construction, is shown in Fig. L 
This device will permit a 45/45 pick-up 
to respond only to the lateral component 
of a conventional recording, thus elimi- 
nating all vertical components resulting 



• 1:7 Lalce Street, Engh wood, A r . J. 



from turntable rumble and other noise 
sources. Any other conversion oi: left- 
right or sum-difference signals that may 
be required can also be effected. 

This circuit will also permit all forms 
of stereo-to-uionophonic conversion and 
provides complete flexibility in trans- 
posing left and right channels. It also 
permits controlling the electrical phaso 
of one channel with respect to the other, 
to permit loudspeaker phasing. 

Now that stereo has come of age we 
learn that tAvo kinds of stereo signals 
can exist. One is known as the left-right 
signal and the other is the snm-differ- 



ence signal. Either type can be used on 
the record, in the signal channels of 
equipment, or in the antenna as trans- 
mitted through the air. The left-right 
signal is best known, since it is found 
in the classic stereo system using two 
separated microphones driving two sepa- 
rate amp li hers through simple trans- 
mission and amplification paths. 

The smn-dift'erence signal has arisen 
from new, sophisticated techniques that 
promise practical solutions to main- 
problems of commercial stereophony. 
This signal finds particular use in com- 
patible stereo-monophonic systems. We 
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1 Meg. 



FUNCTION SWITCH POSITIONS 

J' KS&Sft* 1 TRANSLATE 
3 EOREV U-/45- = 0/K>- 

$*£v* J 0/900 

6* STEREO REV 1 ROUTE THROUGH 
7 LEFT ONLY ' 45 ° /45 ° 

8. RIGHT ONLY J U/VU U/VU 



+75VBIAS-<- 




100K i < 



-|( /wwv 




/ CHANNEL 1 
IT*"" S (LEFT) 
.05 



£_^_CHANNEL 2 



D (RIGHT) 



+75 VBIAS 



SIGNALS IN PARENTHESES ARE OBTAINED WITH 
SUM AND DIFFERENCE INPUTS. OTHER SIGNALS 
ARE OBTAINED WITH LEFT AND RIGHT INPUTS. 



+75 V BIAS 
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Fig. 1. Schematic of multipurpose device for complete control of all types of stereo signals. 
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TABLE 1 

Input source: 45/45 record to 45/45 pickup (L-R source). 



FUNCTION 
SWITCH 



SIGNALS 



CHANNEL 1 



CHANNEL 2 



OPERATION 



1 


L-R 


L-R 


Monophonic mixture (D or S)* 


2 


L + R 


L + R 


Monophonic mixture (S or D)* 


3 


L-R 


L + R 


Translated stereo reversed 


4 


L + R 


L-R 


Translated stereo 


5 


L 


R 


Stereo 


6 


R 


L 


Stereo reversed 


7 


L 


L 


Left input to both outputs 


8 


R 


R 


Right input to both outputs 


Conditions 


reverse with operation of 


LEFT CHANNEL 


PHASE switch. 



have already seen some interesting evi- 
dence of the nsef'ullness of sum-differ- 
ence signals in recording 1 and micro- 
phone techniques. 2 

It has also been shown 2 that the same 
technique used to translate from sum- 
difference signals to left-right signals, 
and vice- versa , can be used to obtain 
45/4o signals from 0/90 pickups, and 
vice-versa. Thus a stereo pickup de- 



] Goldmark, Bauer, Bachman, "The com- 
patible stereophonic record/' Audio, May, 
1 958. 

- Bore and Temniei', "M-S stereophony 
and compatibility/' Audio,. April, 1958. 



signed for one system can play a re- 
cording made with the other system. 

The converter shown in Fig. 1 per- 
mits this translation, with the option of 
feeding signals through the stereo equip- 
ment without translation to extend the 
utility of any stereo system. This circuit 
permits considerable experimentation 
with stereo techniques and helps guard 
against equipment obsolescence. Features 
include provision for switching from 
stereo to monophonic, using cither input 
channel to both stereo reproducers, or 
mixing both input channels to feed 
identical signals to both stereo repro- 



TABLE 2 

Input source: Monaural (one vertical or one lateral track) recording to 45/45 pickup 

( Monaural S - D source) . 
Output: Monaural for all cases. 



FUNCTION 
SWITCH 



SIGNALS 



7 
7 



CHANNEL 1 



S-D 
S + D 
S-D 
S + D 
L + V 

L- V 

L + V 
L + V 
L-V 



CHANNEL 2 

S-D 
S + D 
S + D 
S-D 
L-V 

L + V 

L + V 
L + V 
L-V 



OPERATION 



Vertical or lateral component'" 
Lateral or vertical component* 
V or L to Ch. 1, L or V to Ch. 2* 
L or V to Ch. 1, V or L to Ch. 1+ 
Sum of both inputs on Ch. 1 , can- 
cellation of both inputs on Ch. 2* 
Cancellation of both inputs on Ch, 1 , 

sum of both inputs on Ch. 2* 
Sum or cancellation* 
Sum or cancellation* 
Cancellation or sum* 



* Conditions reverse with operation of LEFT CHANNEL PHASE switch. 



TABLE 3 

Input source: 45/45 record to 0/90 pickup such as Western Electric 9A, or 0/90 rec- 
ord to 45/45 pickup (S-,D source). 



SIGNALS 

FUNCTION OPERATION 

SWITCH CHANNEL 1 CHANNEL 2 



1 R R Right or left only* 

2 L L Left or right only* 

3 R L Stereo reversed 

4 L R Stereo 

5 L-R L + R Translated stereo 

6 L + R L-R Translated stereo reversed 

7 L+R L+R Monophonic mixture (S or D)* 

8 L-R L-R Monophonic mixture (D or S)* 



-Conditions reverse with operation of LEFT CHANNEL PHASE switch. 
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ducers. The left and right channels may 
be transposed (that is, violins may be 
placed on either the left or right side), 
and the electrical phase of the left chan- 
nel may be reversed to ensure that both 
channels are properly phased. This latter 
provision permits correcting for the 
"hole in the middle" effect that results 
from incorrect phasing. Used with the 
translation circuit, this provision will 
select either a full lateral or a full verti- 
cal component from a 45/45 pickup to 
permit playing either lateral or hill-and- 
dale recordings with a minimum of noise. 

Circuit Description 

The circuit consists of two phase 
splitters, switching networks, and sepa- 
rate cathode followers for each output. 
To show how the translation of either 
type signal — R - L, or S - D — to the 
other type is accomplished, the signal 
paths have been labeled with both types. 
The signals resulting with S-D inputs 
are shown parenthetically. 

The right signal feeds one phase 
splitter to develop two signals with 180- 
deg. phase difference (+ R, and - R) . 
The left signal feeds the other phase 
splitter to develop + L and - L. One of 
these signals is selected by the left 
channel phase switch and fed through 
a variable gain (balance) control to 
permit balanced outputs in both chan- 
nels. A mixing network (four 1-megohm 
resistors) combines L with ~ll to give 
the difference signal, D, and combines L 
with + R to give the sum signal, S. 

The result of this mixing is the ma- 
trixed outputs, D and S. These signals 
are the sum and difference translations 
of the original inputs, R and L. The 
original inputs, R and L, are also made 
available. Those four signals feed a 
function switch that permits multi- 
purpose service. 

Operation 

The function switch selects either the 
The function switch selects either the 
translated signals or the original signals 
and feeds them to the output cathode 
followers, for conventional stereo serv- 
ice. Either input channel — translated or 
not — may be fed to either output chan- 
nel to keep the violins on the left or 
place them on the right. The phase of 
the left channel may be reversed, by us- 
ing either + L or -L for this stereo 
service, by means of the left channel 
phase switch. 

The function switch can also connect 
either input channel — translated or not — 
to both output channels for monophonic 
listening from only one input through 
both outputs. Use positions 1 or 2 for 
translation, and 7 or 8 for direct feed. 
Both channels may be mixed, for mono- 
phonic listening on both output channels 
from both input channels, by using that 
(Continued on j>age 95) 
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The New "Isodyne" Phase Splitter 



E. F. WORTHEN : 



This recently patented circuit leads to an amplifier that maintains an IM dis- 
tortion value below 0.1 per cent up beyond the rated output value of the 
transformer employed — and practically perfect balance from d.c. to Channel 7. 



EXOKPT FOR APPLICATIONS of new tubes, 
the apparent lack of new or refined 
circuitry in audio amplifiers leads 
one to believe that there is not much left 
to be invented. It is indeed fortunate 
that this is not true. Actually, the action 
of series-fed direct-coupled or capacitor- 
coupled amplifiers is pretty well estab- 
lished, but the possibilities of negative 
feedback arc virtually unlimited. The dis- 
cussion here is principally about a spe- 
cial phase splitter circuit and its applica- 
tion to a complete power amplifier. The 
results are outstanding-. There are better 
amplifiers built for laboratory purposes, 
but their bulk and weight and phenome- 
nal cost rule out their use in the home. 
The amplifier described here has ex- 
tremely low distortion and very high sta- 
bility at a realistic cost. 

Conventional phase splitters arc sub- 
ject to certain faults. They normally pro- 
vide low gain — in many cases less than 
unity — so that a driver stage has com- 
monly been required between the phase 
splitter and the power output stage of 
large amplifiers. They are generally in- 
capable of precise balance over a wide 
range of frequencies, so that unbalance 
must be compensated within the amplifier 
system by means of negative feedback. 
They are easily unbalanced by variation 
of tube constants or by aging of circuit 
components, even when initially per- 
fectly balanced, and they are not readily 
t^&ytditali&ft^ reaony 
balanced by unskilled personnel. 

Requirements 

A phase splitter should be inherently 
self balancing, both to input signals and 
to d.c. bias; it should be direct coupled 
so as to eliminate any phase shil't; it 
should be fully balanced to ground (ca- 
pacitively) at ail conditions of operation ; 
it should provide an output signal of 
high amplitude and low output imped- 
ance, which should be balanced on both 
sides; and it should be capable of em- 
ploying only two tube envelopes. To de- 
velop such an inverter was the object of 
the writer's work. 

Figure 1 shows a direct-coupled series- 
fed circuit using a 12AX7. It has high 
gain, no capacitors, and its output is 

* Worthen Labs, 152 Avon St., Man- 
chester, N. H. 
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Fig, 1. First step in developing direct- 
coupled phase splitter was the single- 
ended two-stage amplifier using a 
12AX7. 




Fig. 2. Two circuits similar to Fig. 1 are 
combined, with the input signal for the 
lower section derived from the cathode 
circuit of the upper. 

II I <~U I J U! NIC UJJJJCI. 




BIAS 



Fig. 3. The third step approaches bal- 
ance to a.c, but not yet to d.c. bias. 



from a cathode follower. The problem, 
was to merge two such circuits into a suc- 
cessful phase splitter. Going through in- 
termediate stages, we arrive at Fig. 2. 
However, this circuit is difficult to keep 
in balance at high signals, when d.c. bias 
varies so much that distortion is prohibi- 
tive. Figure 3 is an improvement, but as. 
yet the first half of each side is still not 
balanced to d.c. 

Figure 4 approaches a solution. Amp.. 
#2 seems satisfactory, but Amp. #1 is 
not sufficiently identical to provide reli- 
able balance throughout its operation. 
However, if resistor X — the grid resistor 
for the first half of the phase splitter — is- 
returned to signal ground through the 
bias control, both halves of the circuit 
are operating with the same d.c. condi- 
tions. Results were beyond expectations. 
It is now only necessary to adapt this cir- 
cuit to a complete amplifier, as it is 
in Fig. 5. In the meantime, the ad- 
vantages of the phase splitter by itself 
were sufficiently important to warrant 
filing a patent application. After due 
course, U. S. Patent 2,833,871 issued to 
the writer. 

i? 7 in F'ig. 5 serves as an a.c. balance 
control, while the bias is controlled in- 
dependently. Referring to a typical am- 
plifier using this phase splitter, B 7 is the 
signal or a.c. balance control ; while B 26 . 
adjusts the d.c, bias on the input stage. 
It can be seen that resistor E 2i is floating 
YTteW'fie^ffl^ 

between the grids of the opposite ampli- 
fiers, the junction point (the arm of Ii 7 ) 
is free to appear at the point which rep- 
resents balance for the particular signal 
at which the circuit is operating. This 
freedom is an important factor in the 
over-all stability of the phase splitter. 

The phase splitter alone is capable 
of driving directly a Class AE or Class B 
push-pull output stage, and since the out- 
put from the phase splitter is derived 
from a cathode follower its impedance is 
low. All elements are direct coupled np 
to the input of the output stage so there 
is an absolute minim um QI phase shift- 
Balanced operation up to a frequency of 
1000 kc can be achieved easily. 

The Amplifier 

Figure 5 is the complete circuit o£ an 
amplifier employing the phase splitter de- 
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Fig. 4. Circuit of Fig. 3 in block sche- 
matic form. 



scribed. The pentode section used for the 
first stage provides considerably higher 
gain than the triode used as an example 
in describing the operation of the cir- 
cuit. R U6 adjusts operating bias for 
the first stage, and should be set at 
approximately 2 volts. R 7 adjusts for a.c. 
balance of the phase splitter, and once 
B 26 and R 7 have been adjusted, they 
usually retain the adjustment indefi- 
nitely. G 4 should ha-ve a value of 1500 
ujxf, and G 8 should be 82 wif ; there is no 
G 7 or G 9 . R 20 has a value of 750 ohms for 
the transformer specified when working 



at 16 ohms. The transformer may not be 
critical to the circuit; but as with any 
tetrode or pentode power amplifier using 
feedback, the components in the feedback 
circuit may require adjustment with a 
square-wave generator and an oscillo- 
scope. The screens of the two 6AN8's 
should be operated at 60 to 62 volts, while 
the plates should measure around 95 
volts. At the power supply, the output- 
stage tap is 470 volts; the plates of the 
triode sections of the 6AN8's should be 
410 volts, and the voltage at the junction 
of B 4 and R 5 should be 300 to 310 volts. 
Bias on the output stage measures at 37 
volts on the grids, and is adjusted by 
B-22 j R12 balances the plate current in 
the two output tubes. It may be neces- 
sary to select two 6AN8's to get a good 
balance between them, but once balanced 
tbey should remain so. 

There is no reason why this amplifier 
could not be constructed with output 
transformers other than the one specified, 
but the characteristics of transformers 
vary appreciably, and some of the cir- 
cuit constants would have to be read- 
justed. 



In layout, it is important; that leads 
should be as short as possible. The cou- 
pling capacitors leading from the cath- 
ode followers should go direct to the out- 
put stages without crowding to ensure a 
good capacitive balance. It is desirable 
that the a.c. balance control, R 7 , be lo- 
cated between the phase splitter tubes, 
and R 2G should be close enough so that 
R 2h runs directly between the arms of 
the two pots. 

Performance 

Measured IM distortion on the ampli- 
fier was below 0.2 per cent up to 30 watts, 
reaching 0.6 per cent at 45 watts, and 2 
per cent at 51 watts. Frequency response 
is within ±0.5 db from 10 to 10,000 cps 
(for the phase splitter alone it remained 
balanced and "flat" to over 1 mc). An in- 
put signal of 2 volts is necessary to over- 
come the very heavy feedback and drive 
the amplier to a 50-watt output. 

The amplifier described — as well as the 
phase splitter itself — is not commercially 
available, but its performance makes it 
well worthy of investigation by the ad- 
vanced experimenter. IE 



C4 




OUTPUT 
CONNECTION 



POWER TRANSFORMER 
400-0-80-400 v. at 200 ma. 
6.3 v. at 5 a. 5 v. at 3 a. 



Fig. 5. The complete amplifier using a pair of EL34's in the output stage reaches a new low in distortion and unbalance. 
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New General Electric 




For Hi-Fi at its finest, see and hear these 




Knurled thumb- 
screw tor 
adjustment cf 
stolic balance 



One thumbscrew fastens head to arm. 
Terminal board has four stereo car- 
tridge lead terminals and one ground 
terminal. 




"Stereo Classic" Compatible Tone Arm. A professional-type tone 
arm designed for use with G-E stereo cartridges as an integrated pickup 
system; also highly compatible with G-E VR n monaural cartridges. 
Features unusual two-step adjustment for precise setting of tracking 
force between zero and six grams. Maintains lateral equilibrium at all 
times, even if turntable not perfectly level, so that stylus tip always 
exerts even pressure against independently modulated groove walls of 
stereo disc. Lightweight aluminum construction: precision sleeve bear- 
ings; handsome styling with brushed aluminum and chrome finish. 



"Stereo Classic" Equipment Cabinet. Long, low, modern styling fits 
any room setting. Legs may be mounted in straight or angled positions. 
Self-leveling brass ferrules. Two spacious compartments for tuner, am- 
plifier and changer or turntable. Highly efficient air circulation. Two 
large sections for records. Mahogany, blond oak, or cherry veneer fin- 
ishes. 31" high, 39%" wide, 17%" deep. 
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"Golden Classic'stereo 
magnetic cartridge 

makes stereo a practical reality — at a realistic price! 

Stereo is here! General Electric makes it official — with the new "Golden Classic" stereo-magnetic 
cartridge, a fitting climax to the famous line of G-E cartridges. 

Most stereo cartridges have several moving parts. General Electric' s has only one — the stylus 
assembly. The stylus is inserted directly through the armature, which "floats" freely in special- 
formula damping cushions, reducing effective mass to only two milligrams. Compliance is greatly- 
increased: record and stylus wear reduced at all frequencies. 



G.E.'s "GOLDEN CLASSIC" gives you all this... 

(Specifications are for Model GC-5 with .5 mil diamond stylus) 

• Compatible with both stereo and monaural records 

• Full audio frequency response, 20 through 20,000 cycles 

• High compliance in all directions 

Lateral compliance 4 x 10"" cm/dyne 
Vertical compliance 2.5 x 10"" cm/dyne 

• Recommended tracking force with professional-type tone arm 
2 to 4 grams 

• Double mu-metal shield against hum 



+ 15 
+ 10 
+ 5 
OB. 0 
-5 
-10 
-15 



"GOLDEN CLASSIC" Model GC-7 (shown at left) with .7 mil 
diamond stylus . . . $23.95*. 

"GOLDEN CLASSIC" Model GC-5 (for professional-type tone arms) 
with .5 mil diamond stylus . . . $26.95*. 

"STEREO CLASSIC" Model CL-7 with .7 mil synthetic sapphire 
stylus . . . $16.95*. 

"Manufacturer's suggested resale prices 
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Smooth response on both stereo and monaural records. 
Consistently high separation between stereo channels. 



all-new G-E "Stereo Classic" components 





"Stereo Classic" Bookshelf 
Speaker System. Perfect answer for 
monaural or stereophonic systems 
where spaee is at a premium — only 
9" high, 8%" deep and 17%" long. 
Best low-frequeney response of any 
speaker tested in enclosures up to 
twice the size. Extended bass results 
from new 6" woofer with hij;h com- 
pliance cone suspension in infinite 
baffle enclosure. New 2 3 //' tweeter. 
Also offered as kit without enelosurc. 



This is just the beginning! Watch for more outstanding G-E "Stereo Classic" components— coming soon. 
Want more information and the name of your nearest dealer? Write General Electric Company, Specialty 
Electronic Components Dept., A8, W. Genesee St., Auburn, N. Y. 



GENERAL 




ELECTRIC 
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Manufacture of a 
High-Quality Cartridge 

RUBEN E. CARLSON* 

The mechanics of a stereo pickup are fairly simple in theory, but when the 
dimensions must be maintained to accuracies on tens of thousandths on parts 
measured in thousandths the construction problem is somewhat complicated. 



Every phonograph in use today — well, 
almost — employs some kind of electro- 
mechanical transducer in order to get 
an electrical signal from a record groove 
and that means that there are millions 
of them. But only engineers call them 
transducers. The public knows them as 
pickup cartridges, or, more commonly, 
just as cartridges. In spite of the fact 
that there are so many pickups in use, 
very little has been written, at least for 
the general public, about the manufac- 
ture of these intricate and interesting 
devices. The following short outline will 
give some idea of the sort of problems 
associated with the manufacture of a 
precision quality phonograph pickup, 
and with the design of a new cartridge 
for stereo use. 

As is well known in the industry, Fair- 
child Recording Equipment Corporation 
has for many years designed and manu- 
factured phonograph pickups (as well as 
other audio and playback equipment). 
While Fairchild is, of course, not com- 
mitted to the manufacture of any one 
type of cartridge, it is also well known 
that most of its pickups have been of the 
inoving-coil type, and hence it will prob- 
ably not seem surprising that in stereo 
pickups, Fairchild has again selected 
this design as capable of a high quality 
of sound production. 

Moving" coil designs differ from other 

XHO t XJUg ui;oigiio hulv-i j-j.v/hi uuh^l 

magnetic types (variable reluctance or 
moving iron) in that the coil moves in a 
magnetic field exactly like a tiny genera- 
tor of electric current (which of course 
it is) and this motion produces a voltage 
output which is proportional only to the 
velocity of the coil motion and not to 
the displacement. Hence it is inherently 
linear and if carefully constructed is 
capable of an extreme degree of fidelity. 
Since it is also a rugged mechanism it 
offers great rewards in return for the 
patience and skill required of the builder. 

Stereo Recording Fundamentals 

For those who have not had oppor- 
tunity to think about the mechanical 




8 Fairchild 'Recording Equipment Corpo- 
ration, 10—10 45 th Ave, Long Island City 
1, N. Y. 



Fig. 1. "Schematic" arrangement of coils 
in the Fairchild moving-coil stereo car- 
tridge. 

problems associated with the playback 
of stereo records, a few words of intro- 
duction may be helpful. It is doubtless 
well known to this magazine's readers 
that the stereo recording method uni- 
versally agreed upon is that known as 
the 45/45 system, so called because the 
two channels of information are recorded 
neither vertically nor laterally, but at an 
angle of 45 deg. to both, and hence at 
an angle of 90 deg. to each other. The 
only other practical arrangement would 
be vertical-lateral (vertical stylus mo- 
tion for one channel, and horizontal, or 
lateral motion for the other) and this 
indeed has not only been proposed, but 

i|taaH| mi- Ih§ tol toisisn in fevor 

of 45/45 is based chiefly on the fact 
that in this system all properties of the 
recording (good and bad) are identical 
for each channel which they cannot be 
in any other geometric arrangement. 

An interesting problem presents itself 
here, and one which may not be widely 
understood, for if the stylus is to be 
pushed up or down a 45 deg. slanted 
path for one channel, and simultaneously 
pushed up or down a second path at 
right angles to the first, then some com- 
binations of these pushes will produce 
vertical motion, some will produce hori- 
zontal motion and, of course, some will 
give intermediate ones as well. The exact 
direction will depend upon the phase 
relation between the two signals. 

As far as the stylus is concerned, 
therefore, we have just two basically 
different motions into which all others 



may be resolved : vertical and horizontal 
(or lateral). All motions of the stylus 
can be resolved into some combination 
of vertical and lateral components. The 
reason is very simple. Gravity acts in 
a vertical direction and has an effect on 
the operation of the stylus when moving 
up or down, but gravity has no effect 
on the action of the stylus when moving 
laterally, since it is acting at right angles 
to the lateral plane of motion and can 
therefore have no component of force 
in this direction. Therefore, even though 
the two channels are recorded 45/45, 
the two motions which must be traced are 
vertical and lateral. 

These points are of importance to this 
whole problem, because a good stereo 
pickup must (even in the 45/45 system) 
be a good vertical pickup as well as a 
good lateral pickup. Vertical pickups 
have not been much used since the days 
of the Edison record for home phono- 
graphs, but until fairly recently much 
use has been made of the system in mak- 
ing transcriptions for broadcast use (and 
in the early days of sound pictures, for 
the sound recording). The system is 
known also as the "hill and dale" type of 
recording since the stylus goes "up hill 
and down dale 17 to produce the electrical 
output. Lateral pickups are, of course, 
the conventional type used in all of to- 
claVs recordings, and in this svstem the 

stylus is pushed from one side to the 
other by the two sidewalls of the groove. 
Making a good pickup for either sys- 
tem is not easy, but making one which 
is excellent for both types of recording 
simultaneously is indeed a Herculean 
task. 

To illustrate by means of a somewhat 
more familiar example, the hill and dale 
stylus travels along the recording much 
like the wheel of an automobile going 
up and down over roadway bumps. This 
ultra-miniature "automobile" must zip 
along over some of the worst road sur- 
faces imaginable, without doubt, and it 
must do so without jDroducing the faint- 
est ripple in the automobile "body" — 
in this case, the phono arm. In addition, 
the "wheels"— or the stylus — must never 
leave the "ground" or the record groove. 

In the case of the lateral record, the 
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stylus is .son lit hi ng like a bobsled going* 
along a winding* course with such turns 
as to make even the stoutest-hearted ex- 
pert wince. For, if the bobsled were? 
to go 1 00 in i ten per 1 1 ou r a rou n d a 
corner of radius 100 feet, it would surely 
be considered a most hazardous course. 
This amounts to about a 7 "g" accelera- 
tion, and would require a banking angle 
of about <S2 deg. But, in the case of the 
innocent looking phonograph record, 
accelerations of up to 1000 "g" are fre- 
quently encountered! An 8- or 10-g pull- 
out is considered rough for combat 
airplanes. Col. Stapp, in his famous ac- 
celeration tests in a rocket sled at Ed- 
wards Air Force Base found that ac- 
celerations of lOg, even under ideal con- 
ditions, were likely to cause some physi- 
cal damage. Very few applications run as 
high as lOOg and as for lOOOg, suffice 
to say that many experts in other fields 
demand proof when such accelerations 
are mentioned. And yet, it is quite true 
that they exist, and that these accelera- 
tions must be withstood by extremely 
small components which are also ex- 
pected to folloto the action without a 
variation of even as much as a hundred 
thousandth of an inch, or there will be 
(you guessed it) distortion. Yes, it is 
a bit of a problem. 

Pickup Design 

In approaching the design of the 
miniature precision bobsled-automobile 
combination which the stereo pickup re- 
sembles, basic design factors must of 
course be considered. The inertia of the 
moving parts (or the "moving mass") 
must be kept small, and the compliance 
high. The damping must be a minimum 
but still control the "rebound" of the 
"wheels" and in stereo pickups the 
damping, mass and compliance should 
be kept approximately equal for all di- 
rections of motion. But beyond this, ex- 
perience in dealing with such exceedingly 
minute motions must be brought into 
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play, for m this area exact mechanical 
measurement of every quantity often is 
not practicable. Tn many cases, the 
equipment needed does not even exist. 
Hence a considerable amount of infor- 
mation must still be deduced not only 
from test results, but also from rather 
subjective listening tests, and a certain 
amount of "cut and try" engineering 
is almost inevitable. 

Many models were built by Fairchild 
before arriving at the design described 
here, an outgrowth of the Model 603 
which holds the distinction of being the 
first stereo cartridge ever to be made 
commercially available. While its price 
was high ($250 including arm), it served 
a very valuable purpose in testing early 
stereo recordings so that studios could 
have a. reasonable idea of how the rec- 
ords would sound in actual use. The 
following descriptions apply principally 
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to the 60:-> and to the later XP-4 car- 
tridge. 

Figure 1 shows the arrangement of 
the coils with respect to the record 
grooves and modulation. Tt will be seen 
that coil L must be pivoted to give 
maximum rate of change of flux when the 
stylus moves along the line AB, with coil 
R doing the same when the stylus moves 
along CD. Also, coil L must give no out- 
put (and hence have no rate efcf change 
of flux) when the stylus moves along CD. 
These conditions are met if the coils are 
mounted at right angles, and oriented to 
the stylus arm SD as shown in Figs. .1 
and 2. The degree of isolation between 
channels is therefore determined by the 
accuracy with which the coils can be 
placed at right angles to each other and 
parallel to the groove walls. The equality 
of signal from the two channels is de- 
termined by the uniformity of the field 
and of the motion of the coil assembly. 
This rormiros snmo sort of 1£ uni vnrsfil- 

1 his requires some sort ot universal- 
joint" suspension for pure motion. 

Figure 3 shows the suspension system 
for an early made Fairchild stereo 
pickup. Since it is more important to 
get such parts made quickly rather than 
by the method which may ultimately 
prove most economical, all of the various 
parts required for this prototype car- 
tridge were hand-made in the Fngineer- 
ing Model Shop. The coils (here shown 
without wires for clarity) are supported 
by the two thin rods which pass through 
the central coil support. This coil sup- 
port is also shown enlarged, (A) in 
Fig. 4, with about 40 times magnifica- 
tion, while (B) shows the head of a com- 
mon pin at the same magnification, for 
purposes ol:' comparison. Incredible as 
it may seem, these pieces are made to a 
drawing. They are turned on a lathe, 
shaped and finished, and then drilled 



with two holes which are 0.006 inches 
in diameter and at right angles to each 
other, with the centers of the two holes 
passing each other only 0.0065 inches 
apart. (Although such manipulations 
would seem to be almost impossible, they 
are everyday tasks for these Model Shop 
technicians, who take such outlandish 
requests in stride.) The "rods" are passed 
through these holes, in which they arc a 
tight lit, and cemented. The entire coil 
assembly is then fastened to this single- 
point suspension and secured to the 
mounting frame shown in Fig. 3 to 
form a complete sub-assembly. 

Production Model Design 

The same basic design has been re- 
tained in later pickups, but instead of a 
hand-made cylinder with holes accurately 
drilled for locating the supporting rods, 
a piece of molded rubber is used and the 




Fig. 3. Photograph of the coil assembly 
shown in Fig. 2. 
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Fig. 4. (A), left, microphoto of center piece, approximately 40 times actual size. 
(B), right. Head of a common pin to the same magnification for comparison. 



accuracy is obtained by jigs which align 
the rods before they are pushed through 
the rubber piece. In this way, the accu- 
racy of an expert machinist is made ap- 
plicable to many finished units instead 
of one. Figure 5 shows one of these jigs. 
The rods, which actually are like fine 
wires, are tost given a very sharp point 
and then placed in the jig as shown. 
Since the area presented to the rubber is 
extremely small, the resulting pressure 
is enormous and the rods can be pushed 
through with ease. But in actual use, the 
total force (which is designed to be a 
maximum of 4 grams) is distributed 
over a relatively large area and is well 
within the elastic limit of the rubber. 

The wire from which these miniature 
rods are made was the subject of a 
lengthy search before the right material 
could be found. Most wire will kink or 
curl and will resist any efforts at 
straightening or, if it will retain its 
"rod" properties in these diameters, it 
is too brittle. The wire finally selected 
is a special alloy and is very tough but 
also resists kinking to a remarkable de- 
gree. 

The search for the best types of wire 
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one of the large problems facing a manu- 
facturer of small precision devices such 
as pickups. For example, many years 
ago considerable trouble was being ex- 
perienced with failure of coils due to 
corrosion of the wire. Snch failure is 



in all Fairchild cartridges, and in the 
stereo cartridge the wire used has a 
diameter of 7/10 mil, or 0.0007 inch. 
This is literally finer than a human hair 
(actually a human hair is about three 
or four times as thick), and such wire 
requires extremely delicate handling. 
Since the breaking strength of this wire 
is 12 grams, two nickels could be sup- 
ported by it, but not three (a nickel 
weighs about 5 grams) and original wire- 
handling devices had to be worked out 
for making these coils. Fig. 6 shows this 
prototype coil winding machine, which 
handles all accelerations of the wire and 
spool without a bobble and winds uni- 
formly spaced and accurately filled coils. 

Another device which required con- 
siderable attention was the stylus arm 
itself. It is well known that all weight 
must be kept to a minimum in the mov- 
ing parts of a pickup, but it is equally 
true that the moving parts should be 
ahsolutely rigid, for any flexing or lost 
motion will result in resonances, loss of 
frequency range, distortion, and many 



Fig. 6. Coil wind- 
ing machine for 
pickup coils. 




Fig. 5. Jig for inserting wires through 
rubber center piece. 



not only highly annoying to the user 
but expensive to the manufacturer, for 
a manufacturer of integrity must re- 
place on warranty all snch failures which 
are clearly due to causes not in any 
way under the user's control. Fairchild's 
solution to this problem has been the 
adoption of a special wire consisting of 
a copper-silver alloy that is triple gold- 
plated, then enamelled. Because gold is 
so inactive a metal, this wire has solved 
the corrosion problem almost completely, 
the number of failures from this cause 
being practically zero. But the cost of 
such wire is very high- — in fact, it is ap- 
proximately $24,000 per puund. Pure 
gold being worth about $960 per pound, 
this wire is approximately 25 times as 
costly as gold ! 

This special wire is used exclusively 



other problems. The stylus arm, having 
to transmit forces associated Math ac- 
celerations of up to a thousand g's, must 
obviously be carefully designed or part 
of the stylus motion w ill be lost in the 
stylus arm instead of being passed on to 
the coil (or other generating element). 
The shape adopted is a compromise be- 
tween the structure theoretically offering 
the greatest stiffness per unit of in- 
ertia (or moving mass) and the require- 
ments of mounting a diamond of finite 
dimensions, instead of a point. It must 
also take into account the practical re- 
quirements of ein'cienfc forming of the 
metal in production. The final shape is as 
shown in Fig. 2 and the material is an 
alloy of magnesium with nearly all the 
desired properties. 

(Continued on page 94) 
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Improving Performance of 
Stereophonic Disc Playback Systems 

While the difference is not as great as might be expected, there is still some in- 
crease in the rumble and noise output from a stereo pickup as compared to the 
monophonic. The author tells what steps may be taken to minimize the trouble. 

B. B. BAUER* 



ANYONE DOING EXPERIMENTAL WOliK 
with disc stereophonic systems soon 
discovers that they tend to show up 
design and equipment faults more readily 
than the monophonic systems. For ex- 
ample, rumble tends to be exaggerated 
and acoustical feedback is more likely to 
arise in the former than in the latter. 
Therefore a greater care is required in 
the selection of equipment and in the de- 
sign and construction of stereophonic 
systems than was customarily expended 
on a monophonic system. It is the pur- 
pose of this article to explain the prob- 
lems which are apt to occur and to sug- 
gest some solutions for these problems. 

The perception of rumble and the in- 
ception of feedback in any phonograph 
playback system is tied in with the 
signal-to-noise ratio of the disc, which in 
turn depends upon the modulation of 
the record groove. The commercial re- 
leases of stereophonic discs . recorded in 
accordance with the latest advances of 
the art have a modulation level equal to 
or near that of the contemporary micro- 
groove records. 1 Despite this fact some 
stereophonic playback equipments tend 
to exhibit a less satisfactory signal-to- 
noise ratio than that experienced with 
monophonic equipment of similar type. 
This tendency is especially apparent in 
This tendency is especially apparent in 
the case of conversion of existing mono- 
phonic to stereophonic players by the 
owner or the service-man — and one may 
expect many such conversions to take 
place in the months to come. Thus, the 
importance of using properly engineered 
equipment and components and the se- 
lection of records mastered and processed 
by the most advanced techniques is read- 
ily apparent. 

Rumble Sensitivity 

That a stereophonic pickup is apt to 
be more sensitive to rumble than a mono- 

• CBS Laboratories, New York, N. Y. 

1 P. C. Goldmark and B. B. Bauer, 
"Problems in stereophonic disc recording 
and reproduction/' presented at the spring 
meeting of the Acoustical Society of 
America, Washington, D. C., May 10, *1958. 
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Fig. 1. Vector diagram of effect of noise 
on a monophonic pickup. 



phonic pickup becomes quite obvious if 
one considers that the latter responds 
only to the motions along a horizontal 
line at right angles to the groove, while 
the former responds equally well to any 
motion in a plane in which the stylus is 
designed to move. Referring to the vec- 
tor diagram in Fig. 1 for the monophonic 
pickup, let the stylus move from P to Q 
along the line of maximum sensitivity 
Y-Y say, due to a rumble vibration. If a 
voltage E is generated by this motion 

then the power produced in a pickup 
load resistance R will be E 2 /R. Next, let 
the motion PQ take place along a line at 
an angle 0 with the axis Y-Y. The com- 
ponent of motion along Y-Y will be 
1 3 Qy = PQ cos 9- and the corresponding 
voltage will be E cos 0 Therefore, the 
power across the load resistor is given 
by: 

W 0 =(E*/R) cos 2 * (1) 

It will be noted that 6 may be any angle 
with respect to the axis Y-Y, not neces- 
sarily confined to any particular plane. 
A stereophonic pickup is sensitive along 
two sets of axes L-L and R-R at 45 deg. 
to the vertical, as portrayed by the vec- 
tor diagram of Fig. 2. These axes corre- 
spond to the Left and the Right stereo- 
phonic channels, respectively. Let the 
motion of the stylus take place from P 
to Q at any arbitrary angle 0 i n the 



plane of normal stylus motion. Then, the 
projection of PQ in the L direction is 
PQl =PQ cos (0-45°)) and the pro- 
jection of PQ in the R direction is 
PQit = PQ cos (* + 45°). Assuming that 
the corresponding voltages E L and E R 
are produced in the left and the right 
channels, then E L ~E cos ( d -45°) and 
E R = E cos (0+45°). The total power 
in a pair of load resistors R across the 
channels may be computed by the fol- 
lowing series of trigonometric manipu- 
lations : 

W 0 =(E' 2 /R) cos 2 (0-45°) + (E*/R) 
cos 2 (*4-i5°) 
= (E 2 /R) (cos 0 cos 45° + sin 0 sin 45° 
+ cos 0 cos 45° - sin 0 sin 45°) 
= (E~/R) (2 cos 2 0 cos 2 45° 
+ £ sin 2 0 gin 2 45°) 
4 (SV^)(cos 2 f + sin 2 ^) =E?/R 

m 

Eq. (2) proves that regardless of the 
direction in which the stylus tip of a 
stereophonic pickup is deflected in the 
normal plane the total generated power 
in the load will remain proportional only 
to the amount of deflection. 

Now, let the motion PQ transmitted 
to the record (and hence to the stylus 
tip ) owing to the rumble be directed at 
tip) owing to the rumble be directed at 
an angle 0 with respect to an axis per- 
pendicular to the normal plane. The 
component of motion projected o.i that 
plane will be PQ sin 0. The total power 




Fig. 2. Vector diagram of noise or rum- 
ble in a stereo pickup. 
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This is part of one of the four testing bays at University where each speaker that leaves 
the factory goes through a series of exacting tests. Here xve see a Model 315-C 15" 3-ivay 
Difjaxial being tested for frequency response. As the speaker is "swept" through the entire 
frequency range, its audio output is fed via a sound box, microphone and amplifier to the 
oscilloscope where marker lines check that it conforms to laboratory standards within J db. 




Only properly matched speakers... matched to 
produce the same frequency response, tonal balance 
and sound output level throughout their specified 
ranges . . . can achieve true high fidelity stereo. "Mis- 
match," in the all-important directional mid and 
treble ranges, can cause an unwanted shift of 
emphasis from one speaker to another. "Mismatch" 
in timbre or tonal balance becomes especially dis- 

*- 1 T -- - ---- -- __ v ._n_. 

turbing where the voice or instrument actually 
moves from one channel to another ... as in opera, 
marching bands, or special effects. Also, the har- 
monic relationship between fundamentals and over- 
tones must be reproduced identically so that both 
channels match in tone and timbre. 

That's why engineers advise you to use match- 
ing speakers or speaker systems for stereo— preferably 
the same models from one manufacturer. But if pro- 
duction standards change, if tight quality checks 
aren't maintained, even speakers in the same produc- 
tion run, with identical model numbers, may be mis- 
matched. No problem with monaural. Bad for stereo. 
But a risk you need never take with University! 



Every University speaker or system matches the 
frequency response and sound output level of 
any other of the same model within 1 db. 

If you now have a University speaker, you are 

indeed fortunate, because you can go to any Uni- 
versity dealer anywhere and get a speaker that 
matches perfectly for stereo. 



If you are planning stereo from scratch, or 

starting with monaural for later conversion, Univer- 
sity's famous P-S'E (progressive speaker expansion) 
plan gives you complete loudspeaker planning flexi- 
bility. Start with any two wide-range speakers to fit 
your budget . . . simply add complementary speakers 
whenever you wish to achieve your ultimate aspira- 
tions. Whatever your choice, you can be assured of 
perfect stereo performance. 

...THAT'S WHY UNIVERSITY 
IS THE SAFEST, MOST LOGICAL 
CHOICE FOR STEREO! 



For FREE LITERATURE on all University speakers, speaker systems, enclosures and hits— plus the full 
P*S*E story— write Dash R-6, University Loudspeakers, Inc., SO South Kensico Avenue, White Plains, N. Y. 



PERFECT 

FOR MONAURAL . . . 
PERFECTLY MATCHER 
FOR STEREO . . . 

there's a University 
speaker or system to 
meet your space or 
budget requirements. 



QBE 



LISTEN 
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;irross both load resistors will be: 

\V 0 = (E 2 /R) am* 0 (3) 

The mathematical expectation of the 
rumble power may now be calculated for 
both cases. For the monophonic case the 
expectation is, using 1*^*1- (1.) : 

IK,,, = ( h: 2 /B) J f sin 8 6 0 = 

0 ti^!fF/s) (/) 

For tin* stereo phonic case, the expecta- 
tion is, using Fq. (3) : 

Xtt/2 

(2/3)(FS/H) f5) 

It is seen, therefore, that if any direc- 
tion of arrival of the rumble vector were 
equally likely, the stereophonic player 
would be expected to pick up and trans- 
mit twice the rumble power of the equiv- 
alent monophonic player. To express 
this difference in terms of decibels, 
JO log 2 = 3 db. which is then the proba- 
ble increase of rumble sensitivity of a 
stereophonic player compared to mono- 
phonic. Many a turntable which is quite 
acceptable for monophonic use may not 
be satisfactory for stereophonic rise, and 
therefore, selection of a high-quality low- 
rnmble turntable is essential. 

Mechanical Feedback 

In many stereophonic players or con- 
version units the loudspeaker for one of 
the channels is housed in the main cabi- 
net together with the record-changer or 
turntable. The vibrations created by the 
loudspeaker are apt to be transmitted 
— mechanically and acoustically — to the 
record and pickup, creating a tendency 
toward feedback, especially at low fre- 
quency. In the factory engineered play- 
ers the necessary precautions are ob- 
served to eliminate this type of feedback. 
This is done by suitable placement of 
components with respect to each other, 

the use of wooden cleats and braces to 
prevent the cabinet members from vi- 
brating, suitable isolation of the motor- 
board, and so on. These precautions may 
not be enough when a monophonic player 
is converted to stereophonic use because 
of the vertical sensitivity of the stereo- 
phonic pickup. Therefore, conversion 
units may experience feedback trouble 
where the previous monophonic opera- 
tion was satisfactory. 

The feedback problem may be cured 
in several ways. The suspension of the 
motorboard may be examined and found 
wanting. New springs or foam rubber 
pads may be needed to avoid any direct 
mechanical contact between the motor- 
board and the cabinet. The loudspeaker 
may be isolated from the cabinet proper, 
or mounted on soft grommets. Of course, 
the best way of avoiding mechanical 
feedback problems in home-built equip- 
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ment is to mount the loudspeaker in an 
enclosure separate from the turntable 
or changer. 

Since the turntable of a record changer 
often has a diameter of 9 inches, a 12-in. 
record will overhang it by \Y> inches. 
The flexible record edge and the com- 
pliant cartridge tip will establish a low- 
frequency resonant system with the mass 
of the pickup arm, and this system may 
be excited by a e real vibrations from the 
loudspeaker. This resonance sometimes 
may be cured by closing any apertures 
between the loudspeaker and the changer. 
Another helpful temporary procedure 
(not recommended as a permanent solu- 
tion!) is to place a second record under 
the (irst to support its edge and damp 
the resonance. 

Mixing the Low Frequencies 

One of the methods which may be 
used to alleviate stubborn cases of rum- 
ble and feedback is to mix the right and 
left channels electrically at low fre- 
quency, say below 250 cps, and to depend 
upon the frequencies above 250 cps to 
create the stereophonic perspective. Sub- 
jective evaluation indicates that this 
scheme does not degrade the resul ting- 
stereo phonic effect. It can be shown that 
by adding the outputs of the two chan- 
nels the pickup in effect loses its vertical 
sensitivity and the tendency to accentu- 
ate rumble is eliminated. 

A simple method for mixing the low 
frequencies is shown in Fig. 3 which 
portrays a ceramic stereophonic car- 
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Fig. 3. Simple method of mixing lows 
with a ceramic pickup to decrease the 
effect of rumble. 



tridge which has a common terminal A 
and two individual channel terminals B 
aud C. For normal operating conditions 
the pickup is so connected that lateral 
motion of the stylus in accordance with 
the arrow X will generate equal poten- 
tials at B and C with respect to A; while 
a vertical motion in the direction of the 
arrow Y will generate equal and oppo- 
site potentials at B and C, with respect 
to A. If a resistance R is connected 
across the terminals B and C, then the 
potentials at these terminals will be un- 
affected for X motions, but they will 
tend to cancel each other for Y motions. 




Fig. 4. Diagram of noise vectors acting 
on stylus of stereophonic pickup. 



To achieve the proper frequency selec- 
tive action Tl should be comparable to 
the capacitative reactance of the pickup 
and circuit capacitance C at the fre- 
quency where it is desired to achieve a 
mixing action — % to 1 megohm often 
will do nicely, but the optimum value 
of Ji is best determined by experiment. 

Surface Noise 

With the latest advancement in the 
recording and processing techniques for 
stereophonic records, the surface noise 
is found to be equal to that of the best 
LP's. As a matter of fact, much of what 
passes for record noise is really the hiss 
of the master tape recorded on the 
record. 

However, under any conditions a 
stereophonic pickup will reproduce some- 
what mure surface noise than a mono- 
phonic pickup. This may be seen by ref- 
erence to Fig. 4 which portrays the 
groove and stylus and a pair of noise 
vectors S acting at each groove-wall. In 
the case of a monophonic pickup the 
stylus is responsive to the horizontal 
projection of S only, which is S x = .707 S. 
A stereophonic pickup being equally 
sensitive in directions perpendicular to 
the groove wall will reproduce the full 
value of S. Therefore, the stereophonic 
pickup will accentuate hiss in a ratio 

piv.rvnp win tuAtiimaic IilSS ill M iailO 

of 1/0.707 = 1.414:1 relative to a com- 
parable monophonic pickup. This 
amounts to a difference of 3 db. 

The only sensible precaution which 
can be used to minimize the possibility 
of audible hiss is by using a stereo- 
phonic pickup which lias a smooth, uni- 
form frequency response. A smooth re- 
sponse of the loudspeaker system is also 
very important. With these precautions, 
the hiss level on well processed discs will 
generally be inaudible, or in any event 
limited only by the hiss level of the 
master tape. 

Summary 

Stereophonic disc reproduction today 
offers the intrinsic quality of LP record 
reproduction with the added realism of 
three-dimensional sound. To achieve its 
(Continued on j)age 93) 
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$249.00 
cabinet $25.00 



Now, for the connoisseur, a tuner that sur- 
passes all recognized standards. Over two 
years of diligent research has produced a 
tuner that is virtually distortion free. 

Critical tuning with ease and simplicity 
is a reality for anyone with the c Mc Tuner. 5 
The strongest, and only distortion free auto- 
matic frequency control ( A.F.C. ) used in 



any tuner, coupled with Mcintosh developed 
ultra-sonic muting, enhances tuning simplicity 
and increases listening pleasure. 

For a complete demonstration of all the 
new and outstanding advancements incorpo- 
rated in the Mcintosh Tuner, visit your fa- 
vorite franchised dealer. You, too, will enjoy 
the difference. 



4 Chambers St., Binghamton, N. Y. 

Export Diviiion: 25 Warren St., New York 7, N. Y. 
Cable: S1MONTRICE N.Y. 



HMntash 

LABORATORY, INC. 
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Compact Ultra-Linear Speakers 

for Stereo 

VICTOR BROCINER* 

Stereo applications almost demand that speaker systems be kept in the smaller sizes to fit into 
the average room, and to maintain good bass response in small cabinets becomes important. 




Fig. 1. Typical arrangement of two Model S-10 speaker systems in a stereo set-up. 



STEREOPHONIC REPRODUCTION', with its 
requirement for two sound sources, 
increases the importance of a satis- 
factory solution to the old problem : how 
to fit the loudspeaker into the decorative 
scheme of the living room. Fortunately 
for the audio fan who wants full-range 
reproduction in stereo, there arc now 
available compact, good-looking speaker 
systems that provide uncompromisingly 
good bass reproduction, in addition to 
extended highs. The use of two such sys- 
tems affords maximum flexibility in ac- 
commodating to the arrangement of 
existing furniture in the room. 

Bass response down to 30 cps is at- 
tained in two typical systems — the Uni- 
versity Ultra-Linear S-10 (shown in 
Fig. 1) and S-ll — through a novel ap- 
plication of time-tested, proven princi- 
ples. What these are is best answered by 
examining the desirable design param- 
eters for good bass reproduction from 
a direct radiator : 

1. In general, the free-air cone reso- 
nance of the speaker should be low. 

2. The enclosure must not raise the 
system resonance above the lowest 
frequency to be reproduced — for 
the same reason. 

3. The speaker must be capable of 
undergoing large excursions with- 
out appreciable non-linearity, to 
enable it to deliver appreciable 
power at the lowest frequencies. 

The requirement for low speaker reso- 
nance is met by means of a high-compli- 
ance suspension and a fairly heavy cone. 
It could be obtained by either of these 
means alone, rather than both. However, 
with a light cone, the mid-frequency re- 
sponse would be higher than that at- 
tainable in the bass range. Since the 
objective of the design is the flattest 
possible response, the cone mass is se- 
lected to match the mid-f requeney output 
to the low-frequency output. As a result, 
the over-all efficiency of the speaker sys- 
tem becomes low. However, this is not a 

* Staff Consultant, Vniversity Loud- 
speakers, Inc., SO So. Kensico Ave., White 
Plains, N. Y. 
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matter of concern today, when moderate- 
priced amplifiers of 20 watts or higher 
rating are generally available. 

Skipping to the third requirement for 
the moment, linearity of response for 
large excursions of the voice coil is ac- 
complished primarily by using a voice 
coil that is appreciably longer than the 
magnetic gap. Large displacements of 
the cone can then take place without 
changing the number of voice-coil turns 
in the gap. As long as the same number 
of turns of the voice eoil remains in a 
uniform flux field, the driving force 
developed is always proportional to the 
current in the coll. 

The suspension of the conc-and-voice- 
coil assembly is also designed to be linear 
for large displacements. Since this means 
that displacement will be linearly pro- 
portional to force, and we have seen to 
it that force is proportional to current, 
we have a system in which displacement 



is linear with respect to current, and 
requirement No. 3 is met. 

Enclosure Design 

The choice of enclosure is dictated by 
the requirement that system resonance be 
kept low and that size be kept at a mini- 
mum. A completely sealed box meets 
these conditions fairly well, since the 
"stiffening" effect of even a small box 
does not raise the system resonance much 
above the lowest frequencies to be re- 
produced. However, improved perform- 
ance can be obtained with respect to 
efficiency and minimization of distortion, 
by other means. This turns out to be a 
version of the well-known bass-reflex 
principle : the ducted-port cabinet, shown 
in Fig. 2. 

The use of a duct on the port of a 
small cabinet permits the port opening 
to be made sufficiently large to keep 
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STEREOPHONIC AMPLIFIER 



3 New Stereophonic Components 

by 



Wc have advanced upon a new era in high fidelity 
—the age of stereo. And now we can enjoy music 
reproduced in its original sculptured dimensions 
with all the spatial breadth and depth of the 
living sounds 

Stereo fidelity is high fidelity at its ultimate best. 
And its demands upon equipment quality arc rigid 
and uncompromising. For only through quality 
equipment can the realism of stereo be achieved. 

It is with considerable pride, therefore, that Pilot presents three new stereo- 
phonic components: The SP-210 stereo preamplifier, and two basic stereo 
amplifiers, models SA-232 and SA-260. Brilliantly engineered, the monaural 
and stereo performance of these units reveals the painstaking care devoted to 
design. 

The SP-210 consists of two identical preamplifiers with ganged controls for 
balanced stereo operation. Every measure has been taken to achieve maximum 
quality and versatility. Premium type, low- noise triodes are used in all low 
level stages, and hum-free dc on all tube heaters. Inputs with equalization 
are provided for all possible stereo source material: phono, tape, microphones, 



FM-AM and FM multiplex. The extreme sensitivity 
of the phono input makes the SP-210 ideal for 
magnetic stereo cartridges, as well as for other 
types of pickups. There are also auxiliary outputs 
for making stereo tape recordings. 

The SP-210 is housed in a modern, low silhou- 
ette metal cabinet with brass control panel. Price 
is $89.50 complete, less power supply. The P-10 
Power Supply is priced at $19.50. 
The SA-232 and SA-260 Basic Stereo Amplifiers each consists of two identi- 
cal power amplifiers. The SA-232 delivers a total of 32 watts of undistorted 
power (64 watts peak) the maximum power obtainable without exceeding the 
tube manufacturer's specifications. The SA-260, with 60 watts of undistorted 
power (120 watts peak) is well within operating characteristics of the output 
tubes. Both units have power tap-offs for operating the SP-210. 

The SA-232 is priced at $89.50, and the SA-260 at $129.50. Both are supplied 
with brass finished metal covers. (Slightly higher in West.) 

Complete specifications at your high fidelity dealer or write to: Pilot Radio 
Corporation, 37-04 36th Street, Long Island City f, N. Y. 



Electronics manufacturer for more than 39 years. 
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Fig. 2. Phantom viev/ of type of speaker 
described by the author. 

looses due to viscous friction sufficiently 
low for proper phase inversion. 

While this means of enclosing the 
speaker is certainly not new, the design 
principles followed are different from 
previous methods. It will be recalled that 
the usual procedure for the design of a 
bass-reflex box has been to time it to a 
frequency equal to, or slightly less than, 
the free-air resonance of the speaker. 
This produces two peaks in the imped- 
ance curve, one below, and one above, 
the speaker resonance. The belief is 
rather widely held that this extends the 
low-frequency performance to the region 
of the lower peak. However, a careful 
analysis of the electrical analog or 
equivalent circuit indicates that this is 
not the case. At the lower impedance 
peak, the radiation from the port is 
almost ]S0 deg. out of phase with the 
radiation from the speaker itself, 1 eaus- 

i L. Beranek, "Acoustics/' p. 252. 



ing a sharp drop in response! The bass 
range actually extends down only to the 
neighborhood of the valley between the 
two peaks, where the port radiation 
reinforces the speaker radiation. This 
effect occurs approximately at the cabi- 
net resonance. Since, as stated above, 
this is placed near the speaker frcc-air 
resonance in conventional enclosures, it 
may be concluded that the usual design 
procedure merely maintains good re- 
sponse down to the speaker free-air reso- 
ance. In effect, it enables one to use a 
box of moderate size in place of a very 
large "infinite baffle" or closed cabinet, 
with improved response down to speaker 
resonance and a rapid drop below this 
point. In the past it has been used mainly 
with speakers of relatively high reso- 
nance. 

In the case of the "Ultra -Li near" sys- 
tems, the problem is a different one. The 
free-air resonances of the woofers used 
arc very low — 15 to 20 cps. The cabiiu t 
is tuned to 30 cps and provides enhance- 
ment of efficiency in this region. Figure 
3 shows typical frequency response 
curves for the woofer alone in the two 
systems. In addition it presents a high 
impedance to the driver at this fre- 
quency, reducing amplitude of cone ex- 
cursion, and so , also reducing distortion. 
Figures 4 and 5 show distortion values 
tor various operating conditions. The 
result is an enclosure that produces flat 
response to a lower frequency than a 
closed box, with higher efficiency, and 
less distortion. Efficiency is still rather 
low, but sufficient to afford satisfactory 
operation with amplifier power of the 
order of 20-25 watts. It should be 
pointed out that the amplilier must be 
capable of producing full power down 
to 30 cps, if the excellent bass reproduc- 
tion of these speakers is to be utilized 

fully. 

Practical Application 

The principles outlined arc embodied 
in two complete speaker systems. Model 
S-10 uses a 12-iiich woofer, a 1500-cps 
crossover, and a compression-type 
tweeter, to cover the range of 30 cps to 
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FREQUENCY IN CYCLES PER SECOND 



Fig. 3. Compara- 
tive frequency re- 
sponse of 1 2- and 
15-inch woofer 
systems. 
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Fig. 4. Distortion of 12-inch woofer with 
port open and closed. 

high frequencies beyond audibility. A 
"program distortion" filter is provided, 
with a switch, which rolls off: the high- 
frequency response slightly for use 
when listening to program material that 
is not perfectly clean. The cabinet size 
of this model is only 25x]4xl4 1 / 2 in. 
Available for either lowboy or highboy 
(vertical) positioning, these speaker sys- 
tems are ideal for stereo installations 
where available space is small. They fit 
conveniently into bookshelves. 

Model S-1.1 is a more elaborate, 8-way 
system based on a 15-inch woofer, which 
has more extended bass range, higher 
efficiency, and still lower distortion than 
the S-10 system. A crossover at 500 cps 
transfers power to an 8-in. Diffnsicone 
speaker tightly sealed in back to prevent 
its being driven by the high pressures 
developed inside the main cabinet at low 




30 w. INPUT 

7.5 V/ INPUT 

Z.0 W. INPUT-. 

(AVERAGE LISTENING- 4 
LEVEL) 



7,5 W. 

LISTENING 



40 50 60 70 80 90 100 
FREQUENCY - CPS 



Fig. 5. Distortion of woofer at various 
power levels. 

frequencies. At 2000 cps another tran- 
sition takes place, to the tweeter. A 
"Presence" control is provided, com- 
prising an L-pad on the mid-frequency 
speaker, and a "Brilliance" switch pro- 
vides a roll-oft* on the tweeter when 
desired. A wide range of balance adjust- 
ment is thus available. The cabinet for 
this model is also available for either 
horizontal or vertical mounting. This 
unit is 2b'% in. high, l^Yz wide, and 
17y>> in. deep. 

The components of both speaker sys- 
tems are available as kits, witli complete 
instructions for installation and specifi- 
cations for cabinets of various sizes. 

Listening tests as well as theoretical 
considerations have shown that, for ideal 
stereo performance, the two channels 
should be identical in frequency re- 
sponse, at least in the range from several 
hundred cycles upward. This condition 
is met by University components, which 
are held within 1 db in production, for 
a given model. JE 
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sneaker, and a "Brilliance" switch Dro- 






bllaro 



STEREO RECORD CHANGER 

CuHaro Changers are designed to meal the ngld new 
demands of stereo, The transcription -type tone arm. 
exclusive with Coilarb. is a counter balanced unit 
designed to accept the Efeclro Voice and other standara 
stereo cartridges. Arm resonance is below the level of 
audibility. Vertical and horizontal friction are reduced to 
a minimum. Tracking error and rumble are virtually 
eliminated. Between the (op and bottom of a stack of 
records, there is a difference of less than a gram in 
tracking pressure — insuring longer life for both stylus 
and records Wow and flutter specifications ar* supeiio* 
to any other changer Coltero— Electro-Vote* the 
perfect match tor matchless stereo 



ROCKBAR CORPORATION 

Onrrt \ML Marrii.roi^ N«W V«wk 




The £j*ctfo*Vatce totally compatible stereo cartridge 



t»ii diamond st> 



DCt stereo match for the Collaro i 
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Convert Your Collaro to Stereo 



You can convert your Collaro easily to stereo without rewiring the arm. 

STANLEY C. NEUFELD 



AS happens so often in a dynamic field 
such as high fidelity, new develop- 
ments occur within the industry with 
astonishing rapidity. The latest of these 
are, of course, stereo cartridges and discs. 

One of the problems to consider in any 
new development is the question of obso- 
lescence. Fortunately, you can easily 
adapt your present Collaro changer to 
stereo in a matter of minutes. (To com- 
plete your stereo system you will then need 
a second speaker and amplifier). 

All Collaro models over the past few 
years have been wired with three leads 
(two wires plus a shield) thus sparing you 
the problem of rewiring your arm. The only 
change, therefore, is to add an additional 
audio lead to plug into your second chan- 
nel. This lead can easily be assembled with 
a length of shielded wire and a phono plug, 
or it can be purchased already assembled 
at any high fidelity store. 

The following steps apply to all Collaro 
models. While there have been minor me- 
chanical differences in the various models, 
the connecting lugs are all similar. 

1. Turn the changer on its side with the 



FROM 




TONE ARM/^ V 




if J 






AUDIO LEAD || 





Fig. 1. Terminal wiring as used on late 
model Collaro changers. 

muting switch towards the top. Tour pres- 
ent audio lead connects directly to this 
switch. You will note that this switch ter- 
minates with three pairs of lugs. One pair 
of lugs contains a red lead from the tone 
arm, plus the "hot" wire from the present 
audio lead. The second pair of lugs con- 
tains the blue lead from the tone arm and 
the shield of the audio lead. The third pair 



FROM 
TONE ARM 



BLUE 



GROUND 




ORIGINAL 
AUDIO LEAD 



NEW 
AUDIO LEAD 



Fig. 2. After rewiring, terminal arrange- 
ment is as shown here, with additional 
audio lead for stereo use. 
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of lugs is the ground connection and has 
both the shields of the tone arm wire and 
the audio lead. Note that the audio lead 
shield is connected to both the second and 
third sets of lugs. (See Fig. 1.) 

2. Disconnect the audio lead shield from 
the second pair of lugs (the one that also 
has the blue wire connected to it) making 
sure that this shield remains connected, 
however, to the third set of lugs. 

3. Connect the "hot" wire of your new 
audio lead to the same lug from which you 
have just removed the shield in step two. 

4. Connect the shield of the new audio 
lead to the third pair of lugs that contains 
the shields of the other audio lead. 

5. Dress the new audio lead through the 
same hold-down clamp as the original audio 
lead. 




Fig. 3. Wiring to underside of late- 
model units showing connections to 
Electro-Voice stereo cartridge. 

This completes the wiring to be done 
at the bottom of the changer, which should 
now appear as in Fig. 2. There is no addi- 
tional wiring (except the actual cartridge 
mounting) on the TC340 Conquest and the 
TC-540 Continental models. Both of these 
units contain the one-piece counterbalanced 
arm and you need only connect the pin 
jacks supplied with the stereo cartridge to 
complete the job (Fig. 3). You will find 
it much easier to mount the cartridge if 
you remove the cartridge mounting plate 
from the front of the arm. This is done by 
removing the chrome plated screw on the 
top front of the arm. 

Older Models 

The RC-440 Coronation and all older 
models such as the RC456 and JtC-54 con- 
tain plug-in heads. With these models you 
will have an additional wire to connect. 
As these plug-in heads contain only two 
pins, it will be necessary to connect a 
"jumper" lead, and in order not to negate 
the convenience of the plug-in head, the 
"jumper" will be wired with a pin jack so 
it can be easily removed when the head is 
unplugged. The following steps apply: 



1. Remove plug-in head shell and unscrew 
chrome plated screw at top front of head 
shell to remove cartridge mounting plate. 
Solder pin jacks supplied with cartridge on 
each of two wires in head shell and con- 
nect to "hot" pins on stereo cartridge. 
Mount the cartridge on mounting plate and 
screw entire assembly back into head shell. 

2. Set changer on its side with the arms 
pointing straight up. The arm can now be 
allowed to fall back exposing the bottom 
for easiest working position. Solder one 
end of a four-inch length of wire to un- 
terminated shield wire in arm. On the 
other end solder the third pin jack and 
connect to common pin on cartridge (Fig. 
4). Certain stereo cartridges have four 
pins, two of which should be tied together 
to form one common connection. In order 
to unplug the head shell you will have to 
pull off the common pin jack and then un- 
plug the head. 

This completes the conversion for all 
models. Instructions given with the car- 
tridge will indicate which pins are for the 
right and left channels. If your two stereo 
leads happen to be the same color and 
size, you can put a dab of uail polish on 
one of the phono jacks to indicate right 
or left channel. If the instructions indicate 
a different stylus force than the mono- 
phonic cartridge you were using, be sure 
to change it to the specified value. On the 
TC-340 and TC-540 the stylus-force ad- 
justment is the second screw from the top 
back of the arm. To decrease the force of 
the arm, turn this screw counterclockwise. 
All other models have this force adjustment 
on the bottom of the arm in the form of 
a spring attached to a sliding arm. In- 
creasing the tension of this spring by 
moving the slide decreases the stylus force. 
If this is to be your first excursion into 
stereo, then you are in for a great deal of 
enjoyment. 




Fig, 4. When using with older plug-in 
heads, an additional lead must be car- 
ried past the "joint" and plugged di- 
rectly onto the cartridge pin. 
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of lugs contains a red lead from the tone 
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Japanese High Fidelity Speakers - A Combination of the Tradition of 
Japanese Paper and the Nimble Fingers of the Japanese Craftsman 

High fidelity speakers using cones formed by uniting the techniques of today's modern science with the techniques 
used in the manufacture of Japanese paper — techniques that have been fostered and handed down from generation 
to generation for centuries and centuries, and coupled with the dexterity of the Japanese people that has already 
been proven in such precision industries as the camera industry or the watch industry — PIONEER's line of products 
are already being appraised highly throughout the world as the leader of Japan's audio industry. Be sure to 
use PIONEER high fidelity speakers in converting your system to stereo that is now sweeping the audio world. 
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HIGH RANGE UNITS 



MID 



mmm 



pioneer 




The World's 
First Tweeter 
with 360° Dis- 
persion 



Equipped with a 
diaphragm frype 
driver Unit, , this 
tweeter provides 
identical frequency 
response any where 
on Its circumf er* 
fence, Moreover, 
the cuNoff fre- 
quency of the horn 
being quite low, 
the tweeter can 
be used satisfac- 
torily even in two- 
way systems. 

•■■ r .C .fl or 16 ohms. 
F r Korige IJQO- 
16,000 cps, Cross- 

2,800 cps; Max.. 
Power 20 wotts. Sefi- 
sffivjfy 1 05 d 



The Tweeter 
Already Re- 
nowned on the 
U.S. Market 



Equipped with a 
diaphragm type 
driver unit and a 
circular opening 
horn. Crossover 
frequency of 4,000 
cps or more. For 
use as high fre- 
quency unit in 
three- way systems. 



Diaphragm 
type Squawker 
using 8-section 
Multi-Cellular 
Horn 



es identical driv.- 
unlt as the PT- % 
but ha 5 a reef an- 
gut or opening 
horn, C rosso ve r 
frequency of 2,800 
cps or more. For 
use as high fre- 
quency unit in 
two-way systems. 



V.C. 8 or 16 ohms, 
F. Range 2,200- 
16,000 cps, Cross- 
over Frequency over 
4,000 cps, Max. 
Power 20 watts, Sen- 
sitivity 104 db/W 




V.C. 8 or 16 Ohms, 
F. Range 1 ,700- 
16,000 cps, Cross- 
over Frequency ov<?r 
2,800 cps, Max. 
Power 20 watts, Sen- 



sitivity 102 db/W 



A mid-range unit 
that boasts flaw- 
less sensitivity, di- 
rectional charac- 
teristics and tonal 
quality, equipped 
with a wooden 
multi-cellular horn, 
each finished pre- 
cisely by hand, 
and a diaphragm 
type driver unit 
possessing a pow- 
erful heavy-duty 
magnet structure. 

V.C. 8 or 16 ohms, 
F. Ronge 300-5,000 
cps, Crossover Fre- 
quency over 600 cps, 
Max. Power 20 watts, 
Sensitivity 110 db/W 



Both of these two products boast ex- 
cellent transient characteristics and high 
efficiency coupled with outstandingly 
natural tonal quality. 



FUKUIN ELECTRIC 



LOW RANGES 



Woofers Equipped with 
Unique and Powerful 
Magnet Structure and Air- 
Pressed Cones Containing 
Glass wool 



12-inch and 15-inch woofers 
equipped with powerful mag- 
net structures of idealistic 
design and cones made of 
a mixture of glass wool 
fibers and special vegetoble 
fibers, formed by the air- 
press process. 




V.C. 16 ohms 

F. Range 30-4,000 cps 
Max. Power 20 watts 
Sensitivity 105db/W 



Bunkyo-ku, Tokyo, Japan. 
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Hearing, the Determining Factor 
for High-Fidelity Transmission* 

HARVEY FLETCHER 
In three parts — Part 2 

FROM THE ARCHIVES OF BELL TELEPHONE LABORATORIES 

This is perhaps the first authoritative study of the requirements for ideal systems for the 
transmission of speech and music. Much of our present-day knowledge and practice 
stems from this article, which presents conclusions derived from measurements of 
hearing on more than 500,000 people during the World's Fairs in 1939 and 1940. 




Sivian, Duxn, and White 1 "'-" reported 
measurements on sound levels created 
by various types of musical instru- 
ments and also by various kinds of speech. 
If we compare the loudness of a narrow 
band of thermal noise with that of a pui'e 
tone having - the same intensity, the two 
will be judged to have equal loudness if 
the width of the transmitted frequency 
band of noise is limited to a critical 
value 7 called the critical bandwidth. For 
this reason the data reported by Sivian, 
Dunn, and AYhitc have been reduced to 
intensity levels which would have been 
obtained if the frequency band widths 
used in the filters had been equal to the 
critical bandwidths. Such levels which 
remain steady for Yl second or more are 
directly comparable with levels of pure 
tones, and consequently their position in 
the chart of Fig. 3 determined. How- 
ever, when an orchestra is playing or a 
person is speaking, the intensity levels 
received by a listener are varying rap- 
idly. Our studies on hearing have indi- 
cated that the ear integrates such 
varying sounds over about % -second in- 
tervals. For example, the integrated 
sound energy in a critical band over a 
Vi-second interval will sound as loud as 
a pure tone in the sa me frequency band 
which produces the same sound energy 
in each ^-second interval. The data on 
music and speech were taken in %-sec- 

S L. J. Sivian, H. K. Dunn, and S. I). 
White, "Absolute amplitudes and spectra 
of certain musical instruments and orches- 
tras," J. Acous. Soc. Am., vol. 2, pp. 330- 
371; January, J 931 . 

$fe K. Dunn and S. D. White, "Statisti- 
cal measurements on conversational speech," 
Acous. Soe. Am., vol. 11, pp. 278-288; 
January, 1940. 

7 Harvey Fletcher, "Auditory patterns," 
ISiPo. Mod. Phys., vol. 12, pp. 47-05; Janu- 
ary, 1940, figure IB, 
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idly. Our studies on hearing have indi- 



ond intervals, the former being only 
peak values, while the latter were both 
peak and root-mean-square values. For 
speech the maximum root-mean-square 
values for % -second and for Y$ -second 
intervals were found to be approximately 
the same and about 7 decibels below the 
5 per cent values and about 10 decibels 
below the maximum peak values, being 
less for the low- and greater for the 
high-frequency ranges. 

For these reasons the data in the 
Sivian, Dunn, and White papers were 
reduced as follows. The maximum root- 
mean-square values for speech in %-sec- 
ond intervals were corrected to a 20-foot 
distance and for critical bandwidths. 
The 5 per cent peak values for music 
were likewise corrected and then reduced 
by 7 decibels, with the hope that the 
final values would be at least approxi- 
mately equal to maximum root-mean- 
square values that would obtain in 
y^-second intervals in critical bands. 
There is some uncertainty in this pro- 
cedure but probably not greater than 
that due to the sampling of the music. 
The values thus obtained are shown in 
Table 1. 



below the maximum peak values, being 
less nHw . chime rloanradi d h tstoirfeco-o m r th e 



In the first row in this table the mid- 
frequency of the critical band is given. 
In the second row the frequency limits 
of the bandpass filter used in taking the 
original data, are given. In the next 
twenty rows opposite the name of each 
pound source are given maximum root- 
niean-square levels for %-sccond inter- 
vals which exist in a critical band having 
the mid-f requency given at the top of 
the table. Since the data, were obtained 
by averaging, the critical band may be 
located anywhere in the filter band in- 
dicated in the second row. It is important 
to remember this when drawing conclu- 
sions from the data. 

For example, consider the bass drum 
when it is played as a solo instrument. 
In a band 60 cps wide in the frequency 
region between 1000 to 1400 cps it pro- 
duces maximum root- mean -square levels 
at 20 feet distant from it of 65 decibels. 
Similarly, the clarinet produces maxi- 
mum root-mean-square levels, at the 
same distance and in a critical band oP 
400-cps width in the frequency region 
between 5600 and 8000, which reach 36 
decibels. 

In the last column the maximum root- 

45 



vals which exist in a critical band having 
the mid-f reouencv alven at the top of 



TABLE I 

Maximum Root-Mean -Square Levels in Critical Bands and in J4- Second Intervals at a Distance of 20 Feet from the Sound Source 



Mid-Frequency of Critical 
Band 
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65 
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Bass Drum 


99 


97 


92 


87 


77 
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mean-square levels of the unfiltered 
sound are given. The transmission sys- 
tem must produce such levels at a dis- 
tance of 20 feet if it is to recreate the 
sound. 

It will be noticed that the sound 
sources are arranged in the descending 
order of total intensity produced. The 
loud organ produces the greatest inten- 
sity, ten times as great as a trumpet. 
About 100 loud voices are required to 
equal the intensity produced by a single 
trombone. The figure indicating the in- 
tensity level in the particular frequency 
band having the highest intensity level 
in a critical band is in italics. In Table 
II these frequency regions of maximum 
intensity are collected together. It is in- 
teresting to note that for speech, for an 
orchestra, for an organ, and for a piano 
the maximum intensity iies within the 
first octave above middle C. Also it will 
be noticed that no instrument has its 
maximum intensity above 1000 cps ex- 
cept the piccolo. The sounds from the 
cymbals and the triangle can hardly be 
called musical, but their maxima lie be- 
tween 8000 and 15,000 eps. 

The threshold levels in listening rooms 



with typical noise are given at the bot- 
tom of Table I. The two figures cover the 
range of room noise conditions. They 
were taken from Fig. 3, To assist the 
eye iu seeing the audible range for each 
instrument all the intensity levels in the 
table falling in this range or lower are 
bracketed. The components represented 
by these bracketed numbers would not 
be audible to an average ear even if 
they were sounding alone. For compari- 
son, threshold values for pure tones 
which have been adopted as standard are 
given in the last row. These correspond 
to values obtained iu a very quiet room 
by young persons of acute hearing who 
have been trained to listen carefully. It 
was found in the survey mentioned above 
that only about 1 per cent of a typical 
group will obtain values as low as these. 
The masking values and levels above 
threshold used in this discussion are de- 
termined from these standard audible- 
limit values. 

It will be seen that the snare drum, 
the cymbals, and the triangle have com- 
ponents above 8000 cps which are dis- 
tinctly audible, while for the bass drum, 
bass viol, saxophone, tuba, trombone, 
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FREQUENCY IN CYCLES PER SECOND 



Fig. 4. Intensity 
levels in critical 
frequency bands 
created by or- 
chestral instru- 
ments. 



trumpet, French horn, clarinet, and pic- 
colo similar components are very near 
or below the threshold. Although no 
measurements were reported upon vio- 
lins, our experience indicates that the 
elimination of frequencies above 8000 
produces a detectable although very 
small change in the tone quality of the 
violin. It is interesting to note that com- 
ponents of the triangle below 700 cps 
are inaudible in the usual listening 
rooms. 

The intensity levels taken from Table 
] are plotted for the bass drum, snare 
drum, cymbals, and a large orchestra. 
The resulting curves are shown in Fig. 
4. The intersection of these curves with 
the threshold of audibility curves gives 
the frequency limits necessary for com- 
plete transmission of all audible com- 
ponents. 

It will be seen that when the cymbals 
and bass drum are played as solo instru- 
ments, much higher intensity levels are 
produced than ordinarily used, at least 
in the two large orchestras which were 
tested. The drums and cymbals were at 
the back in the orchestra setup which 
may account for a 4- or o-decibel differ- 
ence; also, during the solo playing these 
instruments were purposely played as 
loud as possible. During the playing of 
the orchestra a considerably shorter 
period than 5 per cent of the time is 
used fur such loud playing. However, 
one must expect occasionally to have 
levels as high as indicated for these in- 
struments. Also it will be seen that for 
the orchestra as a whole the pitch range 
of audible components is from 40 to 
14,000 cps, although for some instru- 
ments an 8000 cps upper limit is ade- 
quate. 

Masking Level 

It has been found experimentally that 
the masking level of pure tones due 
to haphazard noise is equal to the in- 
tensity level of the noise in a critical 
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may account for a 4- or o-decibel differ- 
ence; also, during the solo playing these 
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for 

STEREOPHONIC 

records 



GLASER-STEERS GS-77 



With the availability of stereophonic records, the require- 
ments for turntable and record changer quality become 
more critical than ever before. Yesterday's 'bests' may no 
longer be good enough. All previously acceptable units must 
now be re-examined in the light of the new quality demands 
imposed by stereo. 

That the Glaser-Steers GS-77 should be ideally suited for 
stereo is no mystery. It is simply the result of strict adherence 
to rigid precision standards, and permitting no compromise 
in quality. This is evident in every feature of the GS-77. 

The Tone Arm, by reason of optimum mass distribution and 
free pivot suspensions, exhibits no resonance in the audible 
spectrum. And tracking error is virtually eliminated. In 
addition, the arm counterbalance is so designed that the 
stylus pressure between the first and tenth record in a stack 
does not vary beyond 0.9 gram. These characteristics vir- 
tually eliminate vertical rumble (to which stereo is sensitive) . 
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Turntable Pause is an ingenious GS-77 innovation designed 
for added record protection. During the record-change cycle, 
the GS-77 turntable comes to a complete halt, and doesn't 
resume motion until the stylus has come to rest in the lead- 
groove of the next record. This completely eliminates the 
grinding action which takes place where records are dropped 
onto a moving turntable or disc — more important than ever 
because of the delicate grooves of stereo records. 

The GS-77 is the perfect record changer for stereo as it is 
for conventional monaural high fidelity. It brings with it 
traditional turntable quality - at its very best — plus the most 
modern automatic conveniences. And does it all with incred- 
ible mechanical simplicity. $59.50 less cartridge and base. 

See the new GS-77 at your hi-fi dealer today, or write to: 
GLASER-STEERS CORP., 20 Main Street, Belleville 9, N. J. 

In Canada: Glaser-Steers of Canada, Ltd., Trenton, Ont. 
Export: M. Simons & Sons Co.^ Inc., N.Y.C- 
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FREQUENCY IN CYCLES PER SECOND 



Fig. 5. Loudness per nerve patch versus frequency for musical instruments. 



hand. Consequently it is a fair approxi- 
mation to assume that the numbers in 
Table I g'ive also the masking levels in 
the presence of the various sounds indi- 
cated. The loudness produced by each of 
the instruments playing" as solo instru- 
ments, the loudness of the orchestra as 
a whole, and also the loudness of speech 
was calculated by the methods previously 
outlined. 4 The results of these loudness 
calculations are given in Figs. 5, 6, and 7. 
The area under each curve is propor- 
tional to the loudness. The ordinate is 
proportional to the stimulation of the 
auditory nerves at the position in the 
cochlea corresponding to the frequency 
given by the abscissa. For example, for 
the 75 -piece orchestra the ear is stimu- 
lated most at frequencies between 2000 
and 3000 cps although the maximum in- 
tensities in the air occur in the frequency 
region of 375 cps. For the bass drum 
the maximum stimulation is around 400 
cps, while for the snare drum it is be- 
tween 2000 and 3000 cps. The cymbals 
produce an auditory stimulation which 



is greater than that produced by any 
other musical instrument. 



Upper and Lower Limits 

An examination of these loudness 
curves leads one to expect that for most 
instruments only small effects will be 
noticeable if frequencies above 10,000 
cps or below 100 cps are eliminated dur- 
ing- transmission, the exception being the 
organ, the cymbals, and the snare drum. 
For comparison the loudness curves for 
speech are plotted on the same plot with 
the orchestra curve. An estimated curve 
for a chorus of 100 voices is also shown. 
It is seen that the loudness of this chorus 
would balance approximately with the 
75-piece orchestra. The areas under these 
curves were measured to determine the 
total peak loudness. The values thus ob- 
tained are tabulated in Table III in the 
first column. 

The audible frequency range of these 
musical sounds was also determined by 
direct judgment tests. These results were 
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Fig. 6. Loudness per nerve patch versus frequency for musical instruments. 



reported by Snow. 8 The data from this 
paper are also included in the table. It 
will be seen that these values of audible 
pitch range agree well with what one 
would expect from the loudness plots. 
These plots Indicate in a general way 
the degradation to be expected as one 
departs from the ideal requirements of 
frequency range. In Table III these re- 
sults are arranged according to the total 
loudness levels produced. It is seen that 
the cymbals arc the loudest and the bass 
viol is the weakest of the musical instru- 
ments. It would take about 100 bass viols 
to create a peak loudness equal to one 
pair of cymbals. It is interesting to note 
that the French horn produces about the 
same loudness as declamatory speech, 
which is estimated to be about the same 
as for a singing voice. For comparison 
the maximum peak intensity levels are 
also shown in this table in column 2. 

When one tries to put down the maxi- 
mum and minimum peak pressure levels 
necessary to transmit completely with- 
out distortion the sounds coming from 



TABLE II 



Frequency 
Region of 
Maximum Power 



Instrument 



20 to 62.5 
62.5 to 125 

125 to 250 
250 to 500 



500 
700 
1000 
MOO 
2000 
2800 
4000 
5600 
8000 



to 700 
to 1000 
to MOO 
to 2000 
to 2800 
to 4000 
to 5600 
to 8000 
to 1 5000 



Loud Organ — Bass Drum 
Bass Viol — Declamatory 

Speech (Male) 
Snare Drum — Tuba 
Orchestra — Organ — 

Saxophone — Piano — 

French Horn — Clarinet 

and Speech 
Trombone and Trumpet 
Flute 



Piccolo 



Cymbals — Triangle 



an orchestra, one finds the matter rather 
complicated. It obviously will depend 
upon the size of the orchestra, how the 
instruments are played, and the selection 
being rendered. The peak pressure value 
of 107 decibels given in Table III is the 
average of four selections rendered by 
the Roxy Theater orchestra. The meas- 
ured values from the four selections 
were +0.8, - 1.0, -2.0 ; and +2.3 com- 
pared to 107 decibels. So it is seen that 
the maximum peak pressure exceeded 
109 decibels intensity level. The peak 
pressure for the bass drum when played 
loudest was found to be 112 decibels. It 
is then concluded that for the Roxy 75- 
piece orchestra the maximum levels at 
20 feet away from the orchestra (aver- 
age distance to instruments) are some- 
where between 109 and 112 decibels. 



s W. B. Snow, "Audible frequency ranges 
of music, speech and noise," J. Aeons. Soc. 
Am., vol. 3, pp. 155-166; July, 1931. 
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BETTER TAPE RECORDING! 



Plan carefully - * , Plan Well . . * Select tape equip- 
ment that will fully exploit the capabilities of the 
best components in your high fidelity system. In no 
other way can you be sure of the playback and 
recording signal-to-noise ratio, the dynamic range 
and the frequency response that commercial quality 
tape equipment can provide. 

See "The Big Three'* Viking decks at your high 
fidelity components dealer. You'll find tape equip- 
ment with an unmatched reputation for quality 
performance at sensible prices. 




Most important, each of the Viking "Big Three" 
tape decks is designed and built with end use per- 
formance as a paramount objective. When you buy 
Viking, you buy honestly rated specifications. You 
buy engineered performance, not only in playback 
of recorded tapes, but in full -fidelity recording as well. 

All models feature head configurations suited for 
the new four-track tapes as well as half-track stereo 
—fully compatible. 



VIKING 



7S 



The world's most used tape deck. The VIKING 75 
has proven itself not only in countless thousands of 
music systems, but in training and teaching applications 
throughout the world— where dependability and min- 
imum upkeep are of utmost importance. 



VIKING 



85 



This completely new 85 series tape deck offers fast 
forward, fast rewind and pause/edit operation. A rotary 
tape motion control provides spill proof, break proof 
operation under all conditions. Two motors and Viking's 
famed "flutter- filter" belt drive are standard. The 85 
has room for five heads to meet any monaural or ster- 
eophonic requirement. 



VIKING 



V5 



Easily the outstanding new tape deck in the profes- 
sional class. This superb new 95 series gives you dual- 
speed professional transport, hysteresis "flutter-filter" 
drive with three motors and a wide choice of head types. 
Available with 15-7 H; 7J4-3%; or W\-W% inches per 
second drive pulleys. 



Write for Viking's new 1959 catalog covering decks, recording amplifiers, and tape 
accessories. Ask your dealer for help with integration of these tape components 
with your music system, or write direct to Viking's Customer Service Department 
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Typical Levels 

Recently during a recording session a 
level recorder was used to make a record 
during a three-hour period while the 
Philadelphia Orchestra was playing the 
following selections in the Academy of 
Music auditorium: 

Pictures at an Exhibition Moussorgsky 

Blue Danube — Strauss 

Night on a Bald Mountain . Moussorgsky 
Tales from the Vienna 

Woods -.Strauss 

Brunnhilde's Immolation 

from die Gotterdammer- 

ung .Wagner 

Afternoon of a Faun Debussy 

Fire Bird .Stravinsky 

Toccata and Fugue in DBach 

Minor 

Moonlight Debussy 

Tristan and Isolde Wagner 

The level recorder was capable of fol- 
lowing changes in levels at the rate of 
200 decibels per second. The highest re- 
corded level was near the end of the se- 
lection "Fire Bird." At the top of Fig. 
8 is shown a reproduction of the track 
made by the level recorder at this time. 
The differences in decibels shown on the 
scale are accurate but the absolute val- 
ues are arbitrary. It is seen that for the 
maximum level a value of 84 decibels 
was recorded. Its position is indicated 
by the arrow. The peak lasts less than 
1/10 second. The strip of record shown 
in the middle shows the levels at the end 
of this loud passage. Although the level 
stays very high it never again reaches 
within 5 decibels of this highest peak. 
This was also true for all of the other 
selections played. The lowest level was 



reached at the conclusion of the selec- 
tion "Moonlight/' the record of which is 
shown at the bottom of Fig. 7. The mini- 
mum level is at 5 decibels on this arbi- 
trary scale. The maximum range of lev- 
els as recorded by this instrument is 
seen to be 79 decibels. However, except 
for the single crash in "Fire Bird" the 
level range never exceeded 74 decibels 
but it frequently approached this value. 
It is probable that this maximum level 
was due to very loud playing of the bass 
drum. Unfortunately the level recorder 
was not calibrated for absolute levels. 
If, however, we identify the high peak 
level with the figure of 112 decibels 
given above, then the range is from 33 
to 112 decibels, which fits in as a reason- 
able range, (See Fig. 3.) 

Peak Values 

Now if peak values of intensity were 
recorded the range would be even 



greater. Comparison of such levels with 
those obtained on a level recorder indi- 
cates that the peaks may reach 5- or 10- 
decibel higher levels than those recorded. 
On the other hand, a standard sound- 
level meter or volume .indicator such as 
is ordinarily used in monitoring circuits 
may indicate a level range 5 or 10 deci- 
bels lower than that indicated by the 
level recorder. It is seen then that when 
speaking of level changes taking place in 
radio programs it is important to know 
the type of instrument which is used to 
obtain the data. The volume indicator is 
most frequently used. Such measured 
values are referred to as volume levels. 

For a pure tone the level-recorder 
value or the volume-level value differs 
from the peak value by only 3 decibels. 
For other sounds the differences between 
these three measurements depend upon 
the character of the sound and may be 
as much as 20 decibels. Then in terms 
of volume levels, the maximum range for 
these orchestral selections is about 70 
decibels and for all of the material ex- 
cept the one crash in the "Fire Bird" it 
is nearer 65 decibels. 

Measurements 9 on speech power have 
indicated that when speaking with a soft 
voice the "th" sound carries about 
1/100 microwatt of power, while for de- 
clamatory speech the "a" sound in "all" 
may reach a peak power of 5000 micro- 
watts. This range is 56 decibels. When 
dealing with only one speaker this rarely 
exceeds 40 decibels. If a system had a 
range of 56 decibels from overload point 
to noise level, speech of all kinds could 
be faithfully transmitted. Here again the 
reader is cautioned because the long root- 
mean-square average for speech is usu- 
ally about 20 decibels below the peak 
value. For this reason readings on a vol- 
ume indicator when a single person is 
talking may not indicate a volume range 
of more than 20 or 25 decibels. The val- 
ues given in Table I are averages of 
voices from six men and five women 



» Harvey Fletcher, "Speech and Hearing," 
D„ Van Nostrand Company, New York, N. 
Y., 1929, p. 75. 



Fig. 7. Loudness 
per nerve patch 
versus frequency 
for a chorus. 
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Tomorrow's Sound In Music .. .TODAY 




THE 400 



THE FISHER 

LOOK TO fisher for LEADERSHIP! For more than two decades, 
FISHER engineering skill has regularly produced basic devel- 
opments that have set the pace in high fidelity. 

Now, FISHER again takes the lead in the development of 
stereophonic sound. The most advanced features— features you 
had not expected for years to come, are yours to enjoy today 
in every instrument bearing the name— FISHER. 




THE FISHER "400"- Stereophonic Master Audio Control with virtu- 
ally unlimited stereo and monaural uses. Equalization for records 
and tapes; Push-Button Function Selector; Cross-Over Network; 
Rumble Filter; Record-Monitor facilities. 16 inputs, 4 outputs. 

THE FISHER 1 01 -R— Stereophonic Gold Cascode FM-AM tuner. Sepa- 
rate FM and AM tuners on one chassis with separate MicroRay 
Tuning Indicators. For FM-AM stereo, FM-multiplex, FM and AM 
monaural. Automatic interstation muting. AM Bandwidth Selector 

THE FISHER 30-C — Master Audio Control for a second, stereo chan 
nel— or for a monaural system. 6 inputs. Record and Monitoi 
facilities. Phono and tape equalization. Microphone Preamplifier 
Rumble Filter, Loudness Contour, Bass and Treble tone controls 

THE FISHER X^l 01 —Stereophonic Master Control and Amplifiers 
32 watts of power, 75-watt peaks. 8-Position Function Selector; 
Equalization, Channel Balance, and Record-Monitorfacilities. Loud 
ness Contour, Rumble Filter. Full-range, Bass and Treble controls. 

THE FISHER PR-66— Stereophonic, dual-channel phono preamplifier 
for stereo and monaural applications. Equalized for the new stereo 
records. Use as a tape or microphone preamplifier, stereo or mon- 
aural. Hum, noise and crosstalk are inaudible. 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 



FISHER RADIO CORPORATION • 21-29 44th DRIVE ■ LONG ISLAND CITY 1, N. Y 
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Tuning Indicators. For FM-AM stereo, FM-multiplex, FM and AM 
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Leading from stories containing a large 
proportion of conversation. 

Noises are so varied in character that 
it is difficult to make any generalizations. 
Their intensities and frequencies cover 
the entire audible range, footsteps, key 
jingling-, sword clashing, hand clapping, 
etc., involve audible frequencies from 80 
to 15,000 ops. 

The question now arises, if some of 
Hie audible frequencies are suppressed, 
what will happen to the quality of the 
reproduced music or speech? In the 



TABLE IV 
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Judged 
Quality 


High-Pass 
Filter Cutoff 


Low-Pass 
Filter Cutoff 


100 


40 


1 5,000 


97 


70 


12,000 


93 


80 


9,000 


90 


90 


7,800 


85 


100 


6,500 


80 


120 


5,600 


70 


140 


4,800 


60 


180 


4,000 


50 


220 


3,600 


40 


270 


3,000 


30 


325 


2,500 


20 


500 


1,700 


10 


850 


850 



paper by Snow, 6 some judgment tests 
were reported for music which enable us 
to deduce some conclusions concerning 
this. Willi a group of observers, two 
conditions were asked to be judged. One 
was reproducing the orchestra with a 
system transmitting approximately uni- 
EjOrmly everything between 40 and lo 000 
cps. In the second condition, filters were 
introduced to cut off the various por- 
tions Of the frequency r;mge. The ob- 
servers were asked to .judge what per 
cent reduction in the quality was pro- 
duced by the elimination of part of the 
pitch range. The values in Table I V 
were taken from the curve of Kig. (J of 
Snow's paper and show the results of 
these judgment tests. For example, cut- 
ting oli' all frequencies above (ioOO rps 



degrades the quality the same as cutting 
oft' all frequencies below 100 cps, in both 
cases reducing it from 100 to 85 per cent. 
It will be noticed that the results are ar- 
ranged so that the effect upon judged 
quality is the same for the high-pass 
filter indicated in column 2 and the low- 
pass filter indicated in column 3. For 
these samples of music and for this 
group of observe rs eliminating frequen- 
cies above 5600 cps reduces the quality 
the same as eliminating frequencies be- 
low 120 cps, both producing a 20 per 
cent reduction in judged quality. 

These data are taken from a curve 
based on judgment tests of eight engi- 
neers listening to an 18- piece orchestra 
playing the selections "The Beautiful 
Blue Danube" and "In the Village." "If 
a different orchestra and different kind 
of music were used there is no doubt 
that a somewhat different curve would 
be found. Before one could consider such 
a curve as typical, more testing of vari- 
ous kinds of music would be necessary. 
It would be desirable to find such typi- 
cal curves for the different kinds of or- 
chestras used in broadcasting. It should 
be emphasized that the experimental 
points upon which these curves are based 
are very scattered above 8000 cps, indi- 
cating a wide difference of opinion 
among the judges, but below this fre- 
quency there is a very definite decrease 
in quality as the upper limiting fre- 
quency is lowered. Also, the observed 
points indicate that there is considerable 
uncertainy below 00 cps. There is no 
doubt that these figures would be dif- 
ferent if we were considering music from 
a, dance orchestra, from a large or small 
chorus, or from individual vocal or in- 
strumental artists. 

Effsci- of Reducing Range 

What will happen to the quality of the 
music it' we reduce the intensity level 
range from the ideal indicated in Fiy. 4? 



] f we desire to listen to music at the 
same level as produced in a concert hall, 
then the upper limit may be lowered 10 
decibels to an intensity level of 110 deci- 
bels. If the lower limit is raised above 
that in Fig. 3, then parts of the very 
soft passages may be lost and the lis- 
tener becomes conscious of muse from 
the transmission system. I do not know 
of any judgment tests to evaluate the 
deterioration of musical quality due to 
decreasing the upper limit or increasing 
the lower limit. A curve showing such a 
relation for various kinds of music 
would be useful for engineering trans- 
mission and recording systems. 

Considerable work has been done on 
the deterioration of speech due to de- 
parting from the ideal of Fig. ;i. The 
measurements on conversational speech 
given in Table 1 show that there are no 
audible components below 125 or above 1 
4800 cps. This is for a distance of 20 
feet between speaker and listener. If this 
distance is reduced to 2y 2 feet all the 
values in Table I must be increased IS 
decibels. The audible frequency range is 
then from 62 to 8000 for men and from 
125 to above 8000 for women. For de- 
clamatory speech or conversational 
speech reproduced at a high level, com- 
ponents above 8000 will be distinctly 
audible. As we reduce the limits from 
the ideal, what happens to the quality 



TABLE V 
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Articulation 


High-Pass 
Filter Cutoff 


Low-Pass 
Filter-Cutoff 


per cent 






98 


40 


15,000 


98 


100 


12,000 


98 


250 


7,000 


96 


570 


5,000 


94 


720 


3,900 


90 


960 


3,100 


SO 


1.500 


2,300 


70 


1,920 


1,970 


60 


2,300 


1,700 


50 


2,600 


1,500 



of the reproduced speech ? Most of the 
work done on this problem has been in 
connection with the development of tele- 
phone systems. For this purpose the im- 
portant characteristic to maintain is the 
intelligibility ol' the speech. Several dif- 
ferent criteria 1 " have been set up for 
measuring this intelligibility but the one 
most widely used is called the articula- 
tion. Lists of meaningless syllables made 
up from the to ft d anient aJ sounds (if 
speech are constructed. A speaker pro- 
nounces them into the system to be 
tested. The listener writes what he 
thinks was spoken. The per cent of the 
written syllables which are interpreted 



1 9 H a r voy F 1 e fcfi Iter ami J . C . Steinberg, 
•'Articulation testing methods/' Bell Sy.s\ 
Tech. Join\ } vol. 8, pp. 80G-854 : October, 
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Fig. 8. Readings of 
a level indicator. 
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For all your hi-fi listening. . . presents these new Stereo 

Director* Systems with challenging performance ... in high 
fashion furniture ...at prices that set new standards for 

£ loudspeaker values. 





The DS-100 dual stereo unit, in the popular lowboy, is the 
**^\ answer to l he buyer's demand for a complete stereo repro- 
^ S ducer in one cabinet. This handsomely styled loudspeaker 
-J system provides two completely independent 3 -way speaker sys- 
tems with 12" Flcxair woofers (total of 6 speakers)' which can 'be 
used together for superior spread source monophonic sound, as well 
as stereo. The two Stereo Directors, each having an 8 inch mid- 
channel and compression driver h-f unit, allow flexibility in cabinet 
placement with maximum effectiveness in aiming the sound to the 
favored listening area. Crossover frequencies 600 and 4000 cveles. 
32" H., 52" W. f 18J4" D. Available in Walnut, Tawny Ash and 
Mahogany Net p riC e 369.50 



OW THE NEW JENSEN STEREO DIRECTOR WORKS, 



A pair of these Director assemblies are used in the DS-100 Dual 
3- way System (illustrated above), a single assembly in the SS-1 OO, 
mounted inside on the shelf above the Flexair woofer enclosure. 
Chassis easily rotated without moving cabinet, has an 8" m-f unit, 
compression-driver tweeter, network and control. All frequencies 
above 600 cycles are reproduced by the Stereo Director assem- 
bly. Complete system is also available in kit form. 



tic 



o 



n 



Q'S' 



Jensen STEREO DIRECTOR lets 
you place the speakers wher- 
ever decor dictates, square to 
the wall for best appearance. 
You send the sound to you, in- 
stantly adjust for best stereo lis- 
tening without moving cabinet. 



ABOUT JENSEN'S NEW FLEXAIR WOOFER 

The new Jensen Flexair Woofers are designed to extend bass response down to very low frequencies, 
They have highly-damped superlow resonance at the very bottom of the audio range — 16 to 20 cycles. 
They have an exceptional degree of linearity and are capable of a total movement of 1", In even a rela- 
tively small Bass-SuperAex enclosure, they deliver their extreme low-frequency performance with a new 
low in distortion. 




JENSEN SS-IOO 3-WAY SYSTEM 
WITH THE NEW 



# len$en 

^^STEREO Dl 



Hu,uivalcnt in performance to one section of the DS-100 
Dual Stereo system, this elegant model includes Stereo 
Director Chassis and 12" Flexair woofer in the Jensen 
Bass-Supcrflcx enclosure for smooth coverage of the 
range from 20 to 15,000 cycles. Adequately driven to 
normal room levels with a it) watt amplifier, Two SS-100's 
are ideal for stereo in the difficull-to-arrange living room, 
assuring perfect sound in the favored listening area. 32" 
H.; 21" W., 18'/," D Available in Walnut, Tawny Ash 
and Mahogany. Net Price 179.93 



BUILDING YOUR OWN STEREO SYSTEM? 

Use these new kits for superb sound . . . finest stereo performance. 




Sp»CD ipoakori, suit docoi 
. . . always perfect tiloroo 



Porfoct ntereo 
whoravor you llalon, even 
with adjacent wall layout. 



DC-3 STEREO DIRECTOR CHASSIS 

Mounts m-f and h-f units of K/T-33 to make 
Stereo Director assembly as used in SS-100 
reproducers. Includes panel, base, assembly 
hardware, and complete instructions. 



KT-33 BASIC 3-WAY SYSTEM KIT 

Includes Flcxair 12-inch woofer, 
special 8 inch m-f unit, and RP-103 
compression h-f unit. Complete with control 
crossover network, wiring cable, and full 
instructions. Impedance 16 ohms; 
power rating 30 watts. 




•Trademark, Patenls DOndinrj, 



Jensen 

Division of The Muter Company 




MANUFACTURING COMPANY 

6601 S. Laramie Ave., Chicago 38, Illinois 

In Canada: J. R. Longstaffe Co., Ltd., Toronto 
In Mexico: Radios Y Television, S.A., Mexico D.F. 
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Porfoct fitereo 
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Compact Two-Channel Amplifier 
for Stereo Systems 

C. G. McPROUD 

A simple and easily constructed stereo amplifier with plenty of power for all but the most 
elaborate stereo systems. Two pair of EL84's provide a clean 15 watts in each channel. 



It m JWiKLY well established that a 
single-channel amplifier for a high- 
quality nionophonie system should 
have upward of 20 watts for good per- 
formance without the possibility ot; 
"breaking up" on peak signals. However, 
when two channels are employed in a 
stereo system it seems quite likely that 
the minimum for each is somewhere 
around 10 watts. One of the possible 
drawbacks to a stereo system is the in- 
crease in space demanded for actually 
housing the amplifiers — to say nothing 
of the speakers themselves — so it was felt 
that an amplifier could be designed that 
was adequate for most uses, small in size, 
and big in performance. The amplifier 
to be described seems to fulfil these re- 
quirements very well. 

Tube Selection 

Selection of tubes in the 10- to 20-watt 
range is limited— if one wishes to keep 
size and power requirements to a mini- 
mum. The 6Y6 would be adequate from 
the standpoint of power output, but this 



tube is notoriously poor from the stand- 
point of distortion. 6L6's and 58Sl's are 
not too large physically for a reasonably 
small unit, but the current drain — in the 
vicinity of GO ma per tube — demands a 
250-mil transformer. Larger tubes arc out 
of the question, and the smaller GAQ5 is 
too much like the 6V6 to warrant much 
consideration. This leaves only the EL84 
— but this is a very good solution, for 
two of these tubes with a 300- volt power 
supply are easily capable of a, 15-watt 
output. The 6360— a dual tetrode— is 
capable of putting out 10 watts, but the 
screens are common so the efficiency and 
low distortion of the Ultra-Linear cir- 
cuit may not be used. Consequently, the 
EL34 — a European tube available from 
either Amperex or Milliard — was se- 
lected. 

For the amplifier circuit, the Philips 
Technical Library book, "Valves for A.F. 
Amplifiers/'' was consulted, and a good 
start was found in the article "High- 
Fidelity Amplifier with Two Tubes EL84 
in Pnsh-Pull." This circuit employs an 



ELS6 as a pentode first stage, followed 
by an ECC83 (12AX7) as a "long-tailed 
pair" phase splitter, and the EL84\s in 
push pull. To reduce the gain to a more 
practical value for a basic amplifier, as 
well as to reduce the total number of 
tubes, the EF86 pentode was replaced by 
one half of an ECCS3, and the remainder 
of the circuit followed fairly closely. 
With this arrangement, the first stage of 
each of the two channels employs half of 
one double triode, so that one "tube" 
serves both channels. From that point on, 
both channels are completely separate, 
except for the common power supply. 

The phase-splitting stage is cathode 
coupled, with the input signal being fed 
direct to one grid at the same (I.e. poten- 
tial as the plate of the first stage, and 
with a decoupling resistor to the second 
grid which is bypassed for a.c. to ground, 
yet maintained at the same d.c. potential 
as the signal grid. The plate currents for 
both sections of the tube flow throiigh a 
large cathode resistor, and since one grid 
is maintained at an a.c. ground potential 
while a signal is introduced to the other 
grid, plate current variation across this 
resistor provides an effective drive to the 
second section. The circuit has low dis- 
tortion, and when carefully constructed 
so that the capacitances of the two plate 
circuits are kept to low and practically 
equal values, the over-all balance is excel- 
lent. To ensure good balance in practice, 
the plate-load resistors must not be ex- 
actly equal— the Philips book recom- 
mends balancing to approximately 5 per 
cent by selecting" from 10-per cent resis- 
tors, with the larger of the two being 
used as Hp in the schematic, Fig. 2. 

For proper operation with the plate 
voltage selected, the grids of the phase 
splitter should be maintained at a d.c. 
voltage of approximately 4* 90, and by 
selection of a plate-load resistor value for 
the first triode, together with bias resis- 
tor, the voltage drop across the former 
may be made to provide this value. The 
direct coupling between these two tubes 
rcsnlts in a zero phase shift at low fre- 
quencies and contributes to its stability. 
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equal values, the over-all balance is excel- 
lent. To ensure good balance in practice, 



FOR ANY HIGH FIDELITY YOU OWN... 




IS ONLY 

60 
SECONDS 

AWAY 




WHEN YOU CONVERT WITH THE HARMAN - KARDON AX20 



60 seconds. That's all it takes to create a complete stereo 
electronic center with the new Harman-Kardon Nocturne, 
Model AX20. To convert your present system — component or 
console — to stereo, simply plug the AX20 into your present 
amplifier? This one connection does it all. 

With the AX20 there's no shuttling back and forth between 
two different instruments (you can even tuck your present 
amplifier out of sight) ; no adapter box to complicate matters. 
This one unit — the AX20 — controls the pow r er to both ampli- 
fiers. It also controls treble, bass, volume, contour, balancing 
and equalization for both. 

The AX20, m brushed copper and black, is strikingly hand- 
some in appearance and outstanding in its performance 
characteristics. The amplifier delivers 20 watts of hum-free, 
distortion-free power (40 watt peaks). An exclusive new high 
gain phase inverter utilizing both positive and negative feed- 
back drives the output tubes with minimum phase shift and 
excellent stability. As a result, the power amplifier has instan- 
taneous recovery time resulting in uniquely clean and faithful 
transient response. The AX20 actually produces more clean 
useful power than conventional 30 watt amplifiers. 

The preamplifier is a dual stereo device incorporating ganged 
bass and treble tone controls, loudness control, contour control, 

•To rountl out your slcrco system — add an appropriate second speaker and stereo 
cartridge or tape deck — or both. 



rumble filter, balance control, mode switch, speaker selector 
and function switches. Selectable equalization is provided for 
records and tape (IV2 and 3% IPS). The second preamplifier 
delivers V^-volt output at low impedance. 

The Nocturne, Model AX20 (less enclosure) $99,95 

Model AC20 enclosure (optional) $8.95 

Prices slightly higher in the "West 

For complete information on the AX20 and other fine Harman- 
Kardon stereo and monaural high fidelity instruments write to 
Dept. A-8, Harman-Kardon, Westbury, New York. 



THE AX20 IS PERFECT FOR 
MONAURAL NOW- STEREO LATER 

The AX20 is the perfect unit for those who desire monaural high 
fidelity today with the assurance of simple conversion to stereo 
later. Because it incorporates dual stereo preamplifiers plus a 
powerful 20 watt amplifier — just add a basic amplifier (the new 
Harman-Kardon HK20 is ideal) at any time and your system is 
complete. The remarkable AX20 costs no more than conventional 
monaural 20 watt amplifiers. The HK20 price, with cage, $59.95. 
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amplifier* This one connection does it all. www . a mericanradiohistorv.liate Nocturne. Model AX20 (less enclosure) S99.9S 



i 



C3 |/ 470 W f 



VI '/? ECC83 



R7 4700 



V3 EL84 



CHANl. A 
INPUT 




C7b 
30 



R22 27 K 



I — /ww- 



R20 27 K 7 



C7a 



R18 100 



TO EL84 CATHODES 
CHAN. B 



^VW — 1 — AVvV — ' 



C6o^ 
40 




117V. 



H.V. SECY 
400-0-400 V, 200 ma 



TO CORRESPONDING 
CIRCUITS IN CHAN. B 



CHAN. B (NOT SHOWN) IS IDENTICAL TO CHAN. A 



Fig. 2. Schematic of the two-channel amplifier. The "B" channel is net shown, but is 
identical with the "A" channel, and one power supply serves for both. 



Output Transformer 

Quality in any amplifier is very largely 
dependent on the output transformer, 
and while there are many smaller trans- 
formers than the ones selected that would 
permit the construction of a smaller unit, 
it is believed that there is no substitute 
for plenty of iron and copper, and since 
quality was the first consideration and 
over-all size of the amplifier was second, 
the new Partridge P-5000 series was 
chosen. With 10 db of feedback, these 
transformers are rated at 20 watts at 30 
cps for less than 1 per cent distortion, or 
35 watts at 50 cps. Since the tubes are 
capable of only about 15 watts, this was 
considered more than adequate to ensure 
good performance. Leakage inductance 
from primary to secondary is specified 
as 5 nib, which is the same as from one- 
half of the primary to the other. Shunt 
inductance of the primary is high, and 
rated at 450 H at a 4- watt output at 50 
cps. Thus good low-frequency perform- 
ance could be expected. The units are 
constructed with cast aluminum frames, 
and are very rugged in appearance, as 
may be seen in Fig. 1. The secondaries 
are wound in four separate sections, per- 
mitting the use of series connection for a 
total of 16 ohms output, combinations of 
series and parallel connections for 4 and 
S ohms, and with all four windings in 
parallel the output impedance of 1 ohm. 

56 



Common Power Supply 

Since both channels are putting out 
essentially the same signal — a less severe 
requirement than would be encountered 
if both had entirely separate signals — a 
common power supply is indicated. The 
power transformer selected for the job 
has somewhat higher secondary voltage 
than necessary, but this permits a high 
value of current-limiting resistor be- 
tween the rectifier tube and the first filter 
capacitor, reducing peak current drain 
through the rectifier and contributing to 
cool operation of the transformer. Sepa- 
rate filtering is provided for the two out- 
put stages, with common filtering being- 
provided for the two preceding stages. 
Since both halves of the amplifier work 
at identical voltages, performance of the 
two channels is very nearly identical also. 

One of the principal objects of this de- 
sign was to provide the utmost in reli- 
ability so that one could build the ampli- 
fier, put it in service, and forget it en- 
tirely. So far it has proved to have this 
degree of reliability, and it runs cool, 
with all components well within their 
ratings. 

Construction 

The layout is fairly obvious from Fig. 
1. The four EL84's are seen next to the 
transformers, while the three ECC83's 
are in the shielded sockets. So as to pro- 
vide identical physical layout for the 



phase splitter and output stages of the 
two channels, the first and third tubes 
are the phase splitters, while the center 
ECCS3 is used for the two first stages. 
All the heaters are biased positively by 
the amount of bias on the output stages 
— approximately 12.5 volts — by the sim- 
ple expedient of connecting the center 
tap of the 6. 3 -volt winding to the cath- 
odes directly. All chassis connections are 
made at the input jacks to avoid any 
possibility of ground loops, and each 
grounded circuit is run to these jacks 
separately. B s: is connected directly from 
the cathode of the GZ34 rectifier to the 
first filter capacitor section, and R 1S and 
H ]!t are connected directly across the ca- 
pacitor. The junction of R 20 , li 21 , and 
S«g is a tie point, from which R H and R lt 
go to V 2 plates. A wire leads from this 
tie point to a second one adjacent to the 
second-channel phase splitter to accom- 
modate the plate resistors for this stage. 
A third tie point adjacent to V { serves 
to connect 7? 4 and its B -channel equiva- 
lent to the first stages. Ii 2? R. 3} U ?) C 2 , and 
C ti are mounted on four double tie points 
located between the two transformers 
under the chassis. 

Since it was expected that the ampli- 
fier would be switched on and off from a 
control unit, no switch was provided on 
its chassis. No balance controls are 
needed for this circuit, and ]{ s and M $ 
were selected to a 5-per cent difference. 
The amplifier does not seem to be at all 
critical in construction, and no trouble 
was encountered in operation from the 
moment it was first turned on. 

The values shown in the feedback cir- 
cuit, T\ 7 and G\, are for use with the 
lti-ohm output connection. For other 
output impedances, divide the resistor 
value by \Jl()/Z } where Z is the new 
output impedance, and multiply the 
capacitor value by the same figure. Thus 
for the transformer specified, the resis- 
tor values should be 3600, 2400, and 
1200 ohms, respectively, for output im- 
pedances of 8, 4, and 2 ohms. Capacitor 
values should be 620. 910, and 1S00 u;.cf. 
respectively, for the same impedances. 
It would be better, however, to actually 
choose the capacitor value by the use of 
a square wave and a 'scope, if these in- 
struments are available. 

Peifoimance 

Using the 2-per cent IM distortion 
point for rating the amplifier, this unit 
would be called a 17-watt amplifier. Har- 
monic distortion is well under 0.5 per 
cent at this point, and both sides of a 
sine wave begin to break up symmetri- 
cally at the 17 watts. 

Frequency response is within 1 db 
from 17 cps to 85 kc, with the power out- 
put dropping 3 db at 12 and 64,000 cps. 
Adjustment of feedback for an optimum 
square wave at 10 kc reduced the very- 
high-frequency output slightly — with a 
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35 watts at 50 cps. Since the tubes are 
capable of only about 15 watts, this was 
considered more than adeauate to ensure 
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respectively, for the same impedances. 
It would be better, however, to actually 
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smaller eapaeitor at C 3 the half-power 
point was raised to over 90 ke, but in the 
interest of better square-wave response 
iind greater stability the given value of 
C s was chosen. 

The amplifier reaches its rated output 
at an input signal of 0.1 volts. This is 
relatively sensitive, and a voltage divider 
at the input would serve to decrease the 
sensitivity so that a 1-volt input, for ex- 
ample, wonld drive the amplifier to its 
normal maximum output. However, since 
stereo pickups have lower outputs than 
the monophonic counterparts, the addi- 
tional sensitivity may be needed. 

In listening quality the amplifier com- 
pares favorably — within its power ca- 
pability — with several larger and more 
elaborate units. And in a small or aver- 
age listening room, don't ever doubt that 
15 watts can be loud. It might not be 
nearly enough for an auditorium, but 
few of us have listening rooms compara- 
ble to Carnegie Hall in size. Two 15- watt 
channels put out as much power as one 
30-watt amplifier, and practically any- 
one will admit that 30 watts is nearly al- 
ways adequate. i£ 

Parts List 

(Two each are required for all designated 
parts except those which are common to 
both channels. These are preceded in the 
lih-t by asterisks.) 

d .05 ui, 400 v., paper 

C z 100 uf, 3-volt, electrolytic 

C 3 470 u;uf ; 500 v., mien 

C it 0, 0.1 uf, 600 v., paper 

*G* a . b, a 40-40-40/450, electrolytic 
*Cy 30-30/450, 125/25, electrolytic 
% 470 K, % watt 

% 470, % watt 

Ii s 22, Vo watt 

li, 120 K, 1 watt 

Mi 1.2 meg, 5£ watt 

% 68 K, 1 watt 

R 7 4700, y 2 watt 

J\ s , t# 100 K, 1 watt 
H m R n 330 K, V 2 watt 
% m R I3 1000, M> watt 
R li7 & n 100, 1 watt 
*M U 75, 10 watts 

*K I7 300, 20 watts 

100, 5 watts, wircwouml 
R n , ~& u 27 K, 1 watt 
1\ Partridge P5201, plate-to- 

plate load 9000 to 12,000 
ohms; secondary, four equal 
1-ohm windings. 
Power transformer: 400-0-400 
v. at 200 ma; 6.3 v. CT at 
5 a; 5 v. at 3 a. Triad K-21 
or equivalent 

Miscellaneous 

7 x 12 x 3 chassis, aluminum 
Noval sockets 
Noval sockets with shields 
Octal socket 
Phono jacks 
4-terniinal strips 
Power cord 

Grommet for power cord 
EL34's; 2 ECC83's; 1 GZ34. 
Assorted tic points, hardware, etc. 




The owner of a Fairchild Stereo Cartridge takes justifiable pride in its possession, for it reflects 
in tangible form a quarter century's consistent policy of budding up to a high quality standard — 
cost remaining a secondary consideration. 

He is sure that the new Model 232 Stereo Cartridge is an investment in the finest record 
reproduction— both stereo and monaural. He knows that its superb performance is the natural 
result of advanced engineering — the very same engineering which produced the first Stereo 
cartridge ever demonstrated to the public (December 1957). Its phenomenal tracking ability, 
absence of distortion, and gentle treatment of records, are taken for granted by the Fairchild 
owner, although they are often a revelation to those accustomed to ordinary cartridge perform- 
ance. Its transparent, shimmering sound quality, so faithful to the original, as well as its full 
range channel separation, are further evidence of Fairchild's engineering leadership. 

Therefore, he is not surprised to learn that many major recording studios are using Fairchild 
cartridges to test the quality of Stereo and other high fidelity recordings. His pride of ownership, 
in short, stems from the added satisfaction which only a quality product can provide, and from 
his secure knowledge that the name Fairchild is synonymous with integrity of manufacture. 
Price of this superbly engineered cartridge . . . S49. 50. 

Bear the Stereo 232 at your hi-fi dealer. Write for booklet K-l, the complete Stereo Disc Story. 

FAIRCHILD RECORDING EQUIPMENT COMPANY 10-40 45th Ave., L. I. C. 1, N. Y. 

Fairchild "Sound of Quality" Components include: 
cartridges, arms t turntables, pre-amplifiers and amjrfifiers. 
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*R I7 300, 20 watts 

y: R, S! Bjs 100, 5 watts, wircwound 





1. FIRST DISC-STEREO 



Note: In spite of much promotion and 
general excitement, very few actual, real, 
purchasable stereo discs had reached mar- 
ket by early summer. This was strictly to 
be expected, and the normal time-lag be- 
tween high expectations and sober pro- 
duction. The smaller companies were rush- 
ing in with "firsts" in stereo discs, where 
the biggies did not dare to tread, so soon. 
RCA Victor's "June" list wasn't heard from 
until long after July 4. The others hadn't 
issued a peep though all of us knew of 
the da mined- up masses of stereo material 
waiting to be launched. 

Here are a few of the earlier discs, the 
first that came through legitimately in 
normal channels, without special wangling 
of advance copies. They arc mostly small- 
company. Nothing from the big outfits, 
except the single advance RCA Victor, a 
lulu. My impression, as of this month : 
stereo disc has a great future, but its im- 
mediate present is a bit on the inevitable 
dismal side. In theory all is hi-fi and 
everything is distortionless. In practice, 
things are somewhat in a mess. 

By next month there ought to be some 
good stuff — good in practice as well as 
theory. And before you know it, there'll 
be plenty to keep us all busy from morn 
'til night. Don't forget those first months 
of the LP record itself, ten years ago. 
Pretty dismal. We're bound to experience 
the same thing in stereo, for awhile. It 
shouldn't last long, though. 

E. T, C. 

Hi-Fi Fiedler. (Rossini: Wm, Tell Overture; 
Rimsky-Korsakoff: Le Coq d'Or. Tchai- 
kowsky: Marche Slav.) Boston Pops, 
Fiedler. RCA Victor LSC 2100 (stereo) 

Want to reassure yourself about stereo 
disc? Try this — if you can got it:. 

The recording has been reviewed before in 
its monoplionic standard form. It has been 
out awhile on stereo tape, too (two reels, 
only onf of which is given this title) and I 
suppose eventually it'll be launched in Num- 
ber Four, ihe tape cartridge. RCA has wisely 
chosen to brin.tr out its stereo discs with the 
same catalogue numbers as the standard disc 
version— in this case, the original LM 2100 
came out a year or so ago. Of the original 
RCA "Tune" stereo disc release, some 20 rec- 
ords, this was the only one I had set eyes 
and cars upon by the early part of July. 
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EDWARD TATNALL CAN BY* 

RCA's publicity was a bit premature, evi- 
dently. 

You may take this one as the optimum 
stereo disc for the opening season and an 
excellent standard of reference against which 
to compare all comers, pending more records 
of this sort. The RCA sound is the best avail- 
able at the moment of writing, when much 
other stereo sound is disturbingly full of 
metallic edges and assorted fuzzinosscs ; RCA's 
stereo know-how for big orchestra is unbeat- 
able, after a good many years of experiment 
and experience. Lastly, the musical war- 
horses on this disc are played with the typical 
sprightly, zestful alertness and good taste 
that are usually heard in Boston Pops re- 
cordings. For a stereo opener, you can't do 
better. 

Strauss Sparkles in Hi-Fi. Vienna Phil- 
harmusica, Hagen. 

Urania USD 1003 (stereo). 

The new Urania company, while re-circu- 
lating many of the old Urania catalogue items 
(worthwhile but often of doubtful fi), is 
promo f ing some fancy sound quality in Its 
newly recorded material. This one is unusu- 
ally good for an early-period stereo release. 
The sound is about as clean as it comes today 
(I'm making no comparisons yet with equiv- 
alent top-quality monoplionic cutting!) and 
the music is interesting. 

These Johann Strauss items are termed 
"unusual" on the cover, which is precisely 
accurate; they are mostly lesser known hits 
of typical Strauss tunefulness- -instead of 
"Blue Danube" and "Vienna Woods" we have 
the "Bei uns z'llanse" wait/. ("At Home") 
and something called the "Klektrophor-Polka'\ 
slightly dizzily translated as "Explosions 
Polka," Also the "Where the Lemon Trees 
Bloom" wale/ and the "Kiss Waltz." You can 
see what I mean. It's all Johann Strauss, 
though, and nicely played in A r iennese style 
hy the unlikely Philharmusica orchestra, 
whose name somebody thought up in an awful 
hurry, I guess. Like a Fram burger, or a Hot 
Dogfmier. 

The stereo is huge and big, in an armory- 
type hall, with the iustriiments somewhat too 
close to the miUes for my taste — they sit in 
your lap, which ain't comfortable when you're 
trying lo do a mental waltz or a make-believe 
polka. Impressive sound, just the same. 

Portrait of Pee-Wee. (Jazz Septet). 

Counterpoint CPST 562 (stereo). 

Before I say more, I must object to Coun- 
terpoint's front-enver chiim — "This is a 
Counterpoint Compatible Stereo Disc. May 
be played on any LP phonograph or Stereo- 
phonic Disc Playback Equipment." Sure, it 
may and it can, and Counterpoint (formerly 
Esoteric) says ii lias tried out its discs on 
all sorts of ordinary LP equipment with no 
observable damage. Maybe, maybe. Could be. 
Might bo. But I am not persuaded, by any 
means, that to claim compatibility all-out, in 
this fashion, is good policy for stereo. It brings 
us much too uncomfortably close to thegood old 
compatible "all groove" needle, that plays both 



TS's and microgrooves ! Front-cover or no, 
I suggest playing this and all other Counter- 
point stereo discs on stereo equipment. Period. 

(Some other cum panics are making the 
same policy-claim. I gather. Audio Fidelity? 
You understand that this has nothing to do 
with the record itself, which is cut pretty 
much as are others. Just a question of soma li- 
lies, of the use of ihe English language to 
simplify a complicated situation. To claim 
compatibility thus unqualified is to over- 
simplify, I say.) 

* * * 

Jazz isn't supposed to be my field but, as 
usual, if somebody sends it to me, I play it. 
This is good jazz stereo to my ear, with the 
sharp separation to right and left that is 
already becoming more or less standard in 
the non-classical field, yet with a degree of 
blending and natural-sounding livencss that 
pulls the stereo "picture" together in an easy 
and restful way. 

Too many stereos arc faked and forced and 
blatantly unnatural. We may. eventually, get 
to appreciate "hi-fi" effects in stereo of a sort 
that are basically unique and unrelated to 
any imagined "original" ; but right now, at 
the beginning, our ears are apt to insist on 
at least a moderate degree of normal-seeming 
perspective, as of a room or hall. A vast 
concert sound is, at present, incompatible 
with musical instruments that seem to swing 
and sway in space a few feet in front of your 
ears or, as above, sit in your lap. Even jazz 
can use naturalness of room perspective. Wi 
have it in this disc. 

The Counterpoint sound quality, as far 
as I can determine at this point, is good but 
not as good as it probably will be later on. 
Well-miked stereo always helps to obscure dis- 
tortion, if any. and that is what happens 
here. I liked this stereo disc and so will 
yon, especially if you are a Peo-Wee fan. 



Vivaldi: 4 Bassoon Concertos. Virgin io 
Bianchi, bassoon; Gli Accademici di 
Milano, Santi. 

Stereovox ST-PL 1-.740. (stereo). 

Vox is creating a bit of semantic hash for 
us by classifying its stereo disc output under 
"S" instead of "V" in our indexes — and spell- 
ing the new name in variutis artistic ^vays, 
with script and the like, such as "Stereo- 
VOX," or maybe "Stereo A* OX." Won't bother 
most listeners, I suppose, if the discs arc OK. 
It annoys my cataloguing assistant. 

The Vox musical output is nothing if not 
thorough and, to date, the policy of a lot 
of one kind of specialty has paid off, in 
prestige as well as cash. One big Vox album 
had IS flute concertos by Vivaldi ; the four 
bassoon concertos are a much lighter dosage. 

The music is pleasantly lumpy Vivaldi, re- 
corded fairly close with a good spread to the 
smallish string group, as between stereo 
speakers, and a somewhat heavy souwd, in- 
clined towards the bass end. The bassoon is 
comfortably close and slightly indetinitc as 
to location, which is OK. The playing is tech- 
nically expert but rather too metrical for my 
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of the LP record itself, ten years ago. 
Pretty dismal. We're bound to experience 



Bloom" waltz and the "Kiss Waltz." You can 
see what I mean. It's all Johann Strauss, 
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THE ROARING 20's 

GA 201 SD 
America's top selling album 
of the Roaring 20's with 14 
authentic arrangements by 
the Charleston City All Stars 




THE FLIRTY 30's 

GA 202 SD 
The greatest album ever 
made of the great hit songs 
of the 1930's played by 
Enoch Light and his famous 
Light Brigade 



WALTZES FOR DANCING 

GA 203 SD 
The most treasured Ameri- 
can album of waltzes for 
dancing and listening played 
by Enoch Light and his 
orchestra 



"KNUCKLES" O'TOOLE 

GA 204 SD 
America's No. 1 Honky Tonk 
Piano Man and his orchestra 
play the fastest selling, most 
popular Honky Tonk Piano 
Hits 



ROMAN SPECTACULAR 

GA 205 SD 
The only album of its kind 
by the world's finest ac- 
cordionist Charles Magnante 
and orchestra playing beau- 
tiful Italian songs 




THE GREAT SONG HITS OF 
THE TOMMY & JIMMY 
DORSEY ORCHESTRAS 

GA 206 SD 
New Hi-Fi album of songs 
made popular by the Dorseys 
played by the ALL STAR 
ALUMNI ORCHESTRA led by 
Bobby Byrne 



THE GREAT SONG HITS OF 
THE GLENN MILLER ORCH. 

GA 207 SD 
The fabulous album of songs 
made famous by Glenn Miller 
played by the ALL STAR 
ALUMNI ORCHESTRA with 
Bobby Byrne 



PAUL WHITEMAN AND HIS 
ORCHESTRA PLAY HAWAIIAN 
HITS GA 208 SD 

The leading album of en- 
chanted Hawaiian melodies 
played by Paul Whiteman 
and his orchestra with ac- 
cent on dreamy island strings 



"KNUCKLES" O'TOOLE PLAYS 
ALL-TIME RAGTIME RJANO 
HITS GA 209 SD 

Sensational high fidelity al- 
bum of the greatest all-time 
Ragtime hits by America's 
No. 1 Honky Tonk Piano Man 
. . . Knuckles O'Toole 



DANCING UNDER THE STARS 

GA 210 SD 
High Society's favorite al- 
bum of sophisticated instru- 
mental by the incomparable 
Rod Gregory and his Society 
Orchestra 



Just Released ! 



The Top 10 Grand Award 
Best Selling Albums 

On The World's Finest 

STEREO RECORDS 



The Most Exciting Full Stereo 
Sound Ever Achieved 

Enjoy a listening thrill that is unparalleled. 

These amazing new Grand Award Phase X Stereo Records 
are not just standard LP albums dubbed back through two 
channels and "called" stereo. They are completely new true 
stereo recordings emphasizing meticulous placing of musi- 
cians and using Grand Award's exclusive Phase X method 
of mixing sound. 

As you listen you not only hear music from the left speaker 
and from the right speaker but also a blending of sound and 
the full dynamic range of perfect musical performance from 
the area between the speakers. It's true! There is no unnatural 
and annoying "dead space" in the center like many other 
stereo records. The secret is an acoustical principle acknowl- 
edged by experts to be perfect. 

Now, to introduce these remarkable records, Grand Award 
has just released 10 of the country's best selling albums in 
exclusive Phase X Stereo. Ask for them at your dealer now. 



10 Of America's Biggest Selling 
Long Playing Albums Are On The 
Grand Award Record Label 



There's good reason why 
Grand Award Records ap- 
pear on the nationwide best 
selling album charts. 

They are the records 
that merit the Grand 
Award label for world's 
finest performance plus 
world's finest fidelity. 

Grand Award brings you 
leading orchestras and 
stars in the finest per- 
formances they have ever 
achieved. 

Select some of the Grand 
Award best-selling albums 
shown above for your rec- 
ord library. Each is recog- 
nized as the best in its field. 




Best 
Selling 
Pop 
Albums 

Excerpt from a 
Weekly Survey ... 



Peri twone. 



Write for Free Long Playing Record Catalog 



GRAND AWARD RECORDS, Dept. SR- 1 8-16 Kingsland Ave., Harrison, New Jersey 
AUDIO • AUGUST, 1958 59 



The Most Exciting Full Stereo There's good reason why 

_ __ ... www.americanradiohiBfo^*consi«mrr? p^nA .n. 



Root 



...there is 




performance 



N\orantz amplifying components are 
pre-eminent as the standard for 
quality. Made and tested carefully 
in limited quantities, their superior- 
ity of performance is recognized by 
those who know and understand 
high fidelity equipment. Where only 
the best possible results are ac- 
ceptable you will find Marantz well 
worth its slightly higher price. 






MODEL 1, AUDIO CONSOLETTE $1S3 
Cabinet $18 
it NO audible hum 
it Lowest hiss, distortion 
it Audibly superior sound 
qualily 



MODEL 2, POWER AMPLIFIER $198 

it Conservatively rated at 40 
watts, it is the finest 
performing amplifier 
available today. 
Unconditionally stable 
Metered tube adjustments 
for continuing optimum 
performance 
Exceptionally fine 
overload characteristics 



MODEL 5, POWER AMPLIFIER $147 

Cover Grille $7.50 
it Compact 30 watt version 
of the Model 2 



..... * 



Full powered transients 
wilhoul breakup. It will 
drive ANY speaker 
system fully 




MODEL 3, ELECTRONIC CROSSOVER $90 

Cabinet $15 
it Audible improvement 
far almost all speaker 
systems. Adds the final 
touch of perfection to 
deluxe installations 
(Requires 2 amplifiers) 



COMING! . 



. MODEL 6, STEREO ADAPTER 

it Connects two Audio 
Consoiettes for stereo. 
Step type master volume; 
Speoker reversal; Mosler 
power switch; Master 
Function selector; Monitor 
switching; etc. Choice of 
horizontal or vertical 
mounting, 



Prices slightly higher 
in West- 



Available at dealers in quality 
high fidelity components. 

it Write for literalure 



maranfz company 

25-14 Broadway, Long Island City 6, N. Y. 



taste ; you'll heal time to it uniil you wish 
it won lil loosen up jus I ;i trifle here and 
there. 

Taken one or (wo at a session (a side, 
may he) . these can he very pleasing. Small 
doses £££> flown nicely ; b|g ones stick in the 
craw. (Vivaldi, the composer, didn"r_ ever in- 
tend that you should listen to four or live 
complete concert i in a row. They were simply 
puhlished in a lump, tor convenience in the 
handling and eatalogTilrig, and they nre re- 
corded on disc with precisely the same in- 
tention.) 

Stereo Record Sampler. Sterecvox VST 1 

This is a preview of things to come — or 
was at the time I heard It The variety is 
excruciating from the preceding Vivaldi has- 
soon music to the races at Lime Kock. Conn., 
the sound ot" which I he;ir ' live" when the 
wind is rlgfit from my own front porch in 
Connecticut (nhou! 7 miles away). For some 
reason there are included a music hox and the 
inside of a jet plane whispering quietly at 
I TOO-plus miles an hour, not to mention the 
j sonic harrier being busied wide open. (This 
I sound, of course, peaks on vhe record at pre- 
cisely the same level as the loudest tones 
I of Hie single bassoon.) 

That and more, on the first side. Ileal sam- 
pler. The second side goes all-out for a single 
musical sequence which has mo puzzled — the 
dances from "The Bartered Bride" of Smetana, 
with the Bamberg Symphony under IEollreiser. 
l'uz'/led because the music is played in a vast, 
confusing liveness and the stereo effect, if any, 
is inaudible to rue. 

A horrid thought even oceurred to my wicked 
mind — that this was merely a pseudo-stereo 
record, both tracks derived from a single or'g- 
inal, the second track ingeniously doctored to 
give a sense of side-to-side space to the whole 
. . , but anyhow, the stereo isn't every effective. 
The sound is lumpy, bassy. as well as lost in 
the too-big echo, and the playing itself is lmnpy 
too. These dancers must have had plenty of 
bacon on them. A kettle drum, near the begin- 
ning, is whammed like the crack of doom, as 
though a signal for us lo grit our teeth and 
begin to suffer! Nope, not the best demonstra- 
tion I've ever heard. 

Follow the Drinking Gourd. Michel Larue, 
Alex Foster, the Drinking Gourds. 

Counterpoint CPST 560 (stereo). 

In spite of much to-do in the notes about the 
ethnic importance of negro slave music and so 
on — very true — the content of this record is 
somewhat arty and sophisticated and a far 
cry from slave music ! E can best describe it, I 
guess, as in the Josh White area, though not 
half as easy-going and stra'gl 1 ' forward as 
White. There's a bit of voodoo and work song, 
some vaguely Latin-American tap-tapping, 
primitive drums here and there, plus singing 
and casual conversation over blues background. 

The frank jazz stuff is the best, I'd say. For- 
get the ethnic and slave angle, and just listen 
to the electric guitar (anyhow, it sounds elec- 
tric . . . ) and the semi-croon. Not bad. 

This is a cleau-cut example of stereo ex- 
tremes in the miking. Channel A is so com- 
pletley isolated from Channel M in some parts 
of the music that if you listen to one track you 
hear the accompaniment alone, to the other 
and yon get only the singing voice — with al- 
most no "cross- talk" at all. Odd effect, bol- 
stered by a bit of over-all echo-chamber (it 
sounds so. anyhow) in the rear. You can test 
your equipment very nicely. 

Quality is fairly good, but with that slightly 
metallic sound whieh I'm getting to be all too 
familiar with in these early stereo discs. Seems 
to be inevitable as a starter, though (as can 
be guessed) all the specs from start to finish 
on records like this indicate perfection, minus 
distortion. Reminds me of the old weather car 
toon Wear her Man looking out of his window 
and saying. "But it CAN'T he raining/' . . . 

Destination Moon (excerpv); Champagne 
Music. . . . 

Omega Disc OSLX-1 (stereo 7-inch). 

I just mention this little sampler, with a cou- 
ple of minutes on each side, to say that, of its 
sort, it is surprisingly good and the complete 
recordings on disc and tape are probably the 
same. One side is informal pops, hotel orches- 
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MODEL 3, ELECTRONIC CROSSOVER $90 

Cabinet $15 

it Audible improvement 
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trie . . . ) and the semi-croon. Not bad. 

This is a clean-cut example of stereo ex- 
tremes in the miking. Channel A is so eom- 
. * . ., ,„ ... 



tra style, and both are cut clean, with excel- 
lent stereo effect in each type of medium. 
About the best stereo I've heard on disc, tech- 
nically speaking. 

2. STEREO TAPE — NON- 
CARTRIDGE 

Note : After my last month's Audio 
ETC enthusiasm for RCA's cartridge 
stereo, you may have thought that stereo- 
on-the-reel, two-track, was dead. Xot at all 
— not yet. Lots more is coining out and the 
stereo cartridge, at this writing, hasn't 
given so much as a cheep or a peep in pub- 
lie since its flamboyant (and premature I 
announcement hack in May. It'll lie along, 
but there's no hurry. 

1 think it important to point out thai: 
of all the forms of stereo sound available 
now, two-track stereo tape is the only one 
that has reached real stability and listening 
perfection. It takes a year or two for any 
new system to si take down to a reasonable 
reliability in all its aspects. It takes v.s a 
year or so, actually, to shake ourselves 
down to the point where we know what wi 
have, where we understand our equipment's 
temperament and that of the recordings it 
plays. 

These last months, after so long, I hav<_ 
really at last begun to enjoy stereo music 
for its full worth, via the numbers of 
tapes I've been receiving. Would that I 
could do justice to more than a part of 
them! Too many other tilings press for at- 
tention. But here are some of those I'vi 
played and absorbed, mostly with very 
great. pleasure. 

If you are set up for this type of tape 
stereo and can afford to continue buying 
on-thc-rcel tapes, by all means do so. 
It will lie many months before disc stereo 
can reach the present high state of stability 
and reliability that we've achieved in stereo 
tape. The same goes for stereo tape car- 
tridge, when it gets under way. I'm al 
for both or" these potent % all !;//. But right 
now, I'll plug for ordinary stereo tape as 
the only reliable, perfected stereo on hand 
at the moment. It'll be that way for awhile 
more, you may be sure. 

Beethoven: Symphony #2; Egmonf Over- 
ture. Graz Philharmonic, Caridis. 

Livingston 4003 K (stereo tape). 

This is one of the rare independent class teal 
(apes noi available on standard disc, and it'> 
an unexpectedly good tape, both technically 
and musically. 

The orchestra is not first-rate, but the Gra/ 
players (Austria) are good musicians and well 
up on the Beethoven tradition. The perform- 
ance is thoroughly pleasing and in excellent 
taste. So is the stereo. 

Handel: Israel in Egypt. Combined 
choruses Univ. of Utah; Utah Symphony, 
soloists, Abravanel. 

Westminister SWB 803, 9008 (two reels 
stereo tape). 

This mo mi menial Handel performance is out 
on stanadard disc if you wan I to save money. 
The performance is currently much the lies' 
on records, though there is more (hat could 
be done for a really top rate version of thi> 
great and dramatic oratorio, describing tht 
plagues in Kgypt and Hie Jsraelile exodus via 
the hot rum of ibe Ked Sea. The spirit of this 
performance, al least, is rightly dramatic and 
fast-moviug. where the earlier Krilish version- 
are painfully stodgy and dull. Brit the cho- 
ruses mumble the text as they sing instead qj 
saying it out with all its excitement, and tin- 
solo singers (relatively minor importance) ;m 
so so. St ill — the huge drama gets over. 
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an unexpectedly good tape, both technically 
and musically. 

The orchestra is not first-rate, but the Graz 



I'm not enthusiastic about the stereo effect. 
It has a vast sweep for the chorus (a double 
chorus, singing almost throughout the work) 
and for parts, at least, of the orchestra, and 
in this the stereo version does a lot for the 
immense, grandeur of the piece. But the solo- 
ists are rudely placed practically in your lap, 
in the left and right speakers, and some instru- 
ments of the orchestra are similarly falsified 
as to position for a "hi-fi" effect that confuses 
the imagined scene. 

Stereo is very tricky in these respects. Hi-fi 
dose-up miking can do startlingly false things 
in many situations. There's nothing wrong 
with close-up recording — so long as it is con- 
sistent with the over-all mental picture being 
projected of the complete musical scene. It 
isn't, here. 

Chadwick: Symphonic Sketches. Eastman- 
Rochester Symphony, Hanson. 

Mercury MDS5-24 (stereo tape). 

Who's Chadwick? A delightfully good hu- 
mored old composer from Boston, of the turn 
of the century, one of our own musical leaders 
and long head of the New ICngland Conserva- 
tory of Music in Boston. He wrote big, ex- 
trovert, bouncing overtures and such (lots 
more, too) that are nninhibitedly imitative of 
European music, as was all of ours in the late 
years of the nineteenth century. Very dated, 
This music, as we hear it now, but good stuff 
for listening even so, with an unescapable 
American twang in spite of the 100 per cent 
European Romantic idiom. Of this suite, "Jubi- 
lee" is fairly often played ; the other items arc 
new for most of us — but it's about time we 
heard them. 

Mercury's three-track technique, as de- 
scribed in Audio, ETC awhile back, allows for 
an over-all close-up "hi-fi" view of the orches- 
tra without noticeable doubling, or split in 
the middle. It works, and this is a good exam- 
ple. But for me it is somehow a disappointing 
sort of stereo, lacking the dramatic big-hall 
sound that makes Capitol and RCA orchestral 
stereo so exciting in musical effect. Matter of 
raste ; the instruments, one and all, are im- 
peccably clear and sharp in detail here and 
the sound is excellent in quality. 

Chausson: Symphony in B Flat. Detroit 
Symphony, Paray. 

Mercury MDS5-26 (stereo tape). 

My favorite bouncing French conductor, 
Paul Paray of the Detroit, in one of those 
niee, long-winded French symphonies that 
now sound so pleasantly old-fashioned. Paray 
makes a great deal of it, as a dutiful French- 
man should (and as he can so well), and the 
stuff makes pleasant listening. Again, the 
Mereury stereo technique is as described above. 

Wagner: Dawn and Siegfried's Rhine 
Journey; Siegfried Idyll. Detroit Sym- 
phony, Paray. 

Mercury MAS5-20 (stereo tape). 

. . . And here he is again, doing wonder- 
fully French things with the heavyweight 
German music, which somehow comes out 
sounding like "Carmen." The French, as you 
know, detest heaviness in music, especially in 
their musical arch-enemy, Wagner. .So if you 
have ever thought of the great Cerman as a 
tno-weighty, Teutonic monster, you'll (ind 
i his record an agreeable surprise. 

Of course it lakes superb musiciansxip to 
dress up Wagner in French style. Paray has 
it. I am amused at his bouncy ccceni ri cities, 
but I respect his musicianship throughout, 
in whatever he plays. So will you. Mercury's 
stereo technique is good for the Paray Wagner, 
lightening it up, bringing out all sons of un- 
expected inner details that are normally lost 
in the (intended) general blur of sound. In- 
teresting and plenty hi in fj. 




STROMBERG- CARLSON RF-480 8-INCH TRANSDUCER 

INTEGRITY 
IN MUSIC 

permits no idleness in 
research. Thus, we are 
alert to the new and the 
better. The genesis of 
the SLIMLINE resulted 
from a startling new de- 
velopment in transducer 
design — -the barium fer- 
rite ceramic magnet. 

"Barite" has 2X the 
coercive force of Alnico 
V — reduces magnet 
length 50%. The result, 
in the new 8-inch RF- 
480: a SLIMLINE 3- 
inch depth. 

"Barite" ceramic mag- 
nets are the finest per- 
manent magnets availa- 
ble today. You'll find 
them soon in other, 
larger Stromberg-Carlson 
speakers. Look for the 
SLIMLINE identified by 
chromed frame, black 
magnet structure, and 
red cone. But the im- 
portant differences are 
apparent only to the ear. 
Hear them for yourself. 

RF-480 SPECIFICATIONS 

POWER-HANDLING CA- 
PACITY: 18 waits peak. 
EFFECTIVE FREQUEN- 
CY RANGE: 30 to 17,000 
cps for 10: 1 average loud- 
ness range re. 32 sones (90 
phons). 52 to 12,000 cps for 
5: 1 average loudness range 
re. 32 sones (90 phons). I. 
M. DISTORTION: 200 cps 
and 7,000 cps at 2.8 volts, 
1: 1 ratio, an instantaneous 
power input of 4 watts: 3.9%. 
POWER RESPONSE: 
Within the effective frequen- 
cy range of from 30 to 17,- 
000 cps, the integrated pow- 
er response (PWU is flat 
within 4 db from G2 to 6400 
cps. DISPERSION: IOC- 
Test Signal, constant am- 
plitude noise band, 1 kc to 
20 kc. The intensity at the 
outer limits of the 100 de- 
gree solid angle is within 10 
db of the intensity on axis. 
FREE AIR RESONANCE: 
80 cps, ±5 cps. MAXI- 
MUM FLUX DENSITY 
IN MAGNET STRUC- 
TURE: 17,000 gauss. FLUX 
DENSITY IN AIR GAP: 
10,000 gauss. TOTAL 
FLUX IN AIR GAP: 29,- 
700 lines. NOMINAL IM- 
PEDANCE: 8 ohms. DI- 
MENSIONS : Diameter- 
s'-'"*, Depth— 31/jg"; Weight 
—2 lbs. PRICE: $24.95 
(Zone 1). 




SjC Speaker shown here actual size! 
Note distinctive red cone 



"There is nothing finer 
than a Strornberg-Carfson 



Prokofieff: Suite from "Love for Three 
Oranges". London Symphony, Dorati. 

Mercury MWS5-18 (stereo tape). 

Clean up some more Mercury items, while 
I'm at it. This is a shorty and a beaut of a 
stereo. The music is brilliant, acid etirly- 
iwenties (with the familiar March included 
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MBERG-CARLSON 

DIVISION OF GENERAL DYNAMICS CORPORATION 

N.GOODMAN STREET • ROCHESTER 3, N. Y. 
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Mercury MAS5-20 (stereo tape). 
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now! Integrands are being shipped to 
a number of select dealers around the 
country. 

Over the past few months there's been 
a lot of enthusiastic talk by people who 
have heard the Integrand. Some of 
these comments must have reached 
your ears. To spell it out, Integrand is 
the first and only servo-speaker ampli- 
fier system. It represents, in one sweep- 
ing engineering advance, an answer to 
many of the problems of distortion in 
acoustic equipment that have plagued 
audio engineers for years. 

In the Integrand, each speaker "listens" 
to itself. Any tendency on the part of 
the system to generate distortion causes 
an instantaneous correction to be fed 
into the built-in fully transistored driv- 
ing amplifiers. 

We had anticipated releasing Integrands 
to. you several months ago and, in fact, 
held our first public demonstration 
back in February. These demonstration 
units contained a whole series of newly 
developed components including the 
unique coaxial and coplanar mid-range 
tweeter assembly; new transistor cir- 
cuitry to do away with the distortion 
generating output transformers. We 
even built an analog computer to help 
us with the design of the speakers and 
enclosure. 

It was then necessary to completely 
tool our plant to be able to manufac- 
ture these components with the consis- 
tent high quality that our engineers 
demanded. 

Well, we're tooled now. We are ship- 
ping the Integrands in their beautiful 
cabinets, and inside are the new 
speakers, transistor amplifiers and 
crossovers and the crucial feedback 
(servo) system which is the heart of 
the unit. 

Probably there won't ever be a great 
number of Integrands. Certainly, they 
will never be mass produced. But those 
of you who will own an Integrand will 
know that there is not likely to be better 
sound reproduction. 
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The total specifications arc impressive, 
but they are also long and complex. So 
we have included just a few which we 
think everyone will find interesting. Of 
course, If you would like the complete 
specifications, drop us a line and we'll 
send them along. 

Specifications : 
Model 372A Stereo 
Servo-Speaker Amplifier System; 

Contains 3 woofers in a patented com- 
puter-designed enclosure, 2 coaxial- 
coplanar mid-range and tweeter units 
. . . seven speakers in all. It mounts six 
fully transistored power amplifiers, 
each preceded by its own low level 
crossover network. Frequency response 
is down zero db at 40 cycles and 3 db 
at 20,000 cycles. Power output is 2 
acoustical watts in the average room . . . 
about 75 watts of audio output into the 
speakers. At normal room listening 
levels, distortion will be less than 0.15% 
in the output sound, not in that dummy 
load resistor that no one can hear. Input 
impedance is 100,000 ohms. One volt 
required for full power output. Dimen- 
sions: 44" wide x 30" high x 18" deep. 
Available in select hand rubbed walnut, 
teak or limba. Prices from S595.00. 

Model 136A Monaural 
Servo-Speaker Amplifier System. 

Contains 3 woofers, I coaxial-coplanar 
mid-range and tweeter assembly . . . 
five speakers in all. It employs 3 
transformerless direct coupled transis- 
tor amplifiers and crossovers. Fre- 
quency response is the same as Model 
372A above. Maximum power output 
is one acoustical watt ... 36 electrical 
watts. Distortion is less than 0.15% at 
normal listening levels. Input imped- 
ance is 200,000 ohms. I volt required 
for full power output. Dimensions: 30" 
wide x 30" high x 18" deep. Available 
in select hand rubbed walnut, teak or 
limba. Prices from $395.00. 



BRAND PRODUCTS, INC. 

Dept. A-8 
11 Lorimer Street, Brooklyn 6, N. Y. 
Marketing organization for 
Integrand Corporation 

AND 
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ant's Pawn Ticket in his best jazz effort In 
some time. 

Ernestine Anderson won some notice on rec- 
ords in her own country, before departing on 
a tour of Sweden in 1956. There she became a 
hit and was asked to stay on as a headliner. 
Th& recording which reintroduces her more 
mature and practiced voice to American lis- 
teners was made there with a capable orches- 
tra headed b y H a r r y Arnold. Her c h o i c e o i" 
selections lists the too seldom heard Experi- 
ments by Cole Porter, and Ellington's Day 
Drea m. 



London: lis Sounds And People 

Capitol T10150 

The pealing bells of Westminister Abbey 
provide a sunny introduction to this portrait 
in sound, a sequel to sketches of France and 
Holland. A succeeding flight &J Canberra jet 
planes disperses any remnants of fog lingering 
along the Thames, and the city is shown in 
its most summery hues. There are the welcom- 
ing roars of animals at Whipsnade Zoo, night- 
ingales and cuckoos on their native heath, bus- 
kers, street musicians, Marble Arch orators, 
a public house visit, and bargaining with 
Church Street vendors. Thunder accompanies 
the inevitable shower, quickly replaced by the 
unleashed voices of children excused from 
school. Sports fans enjoy a choice of boxing, 
football and racing cars. Then there is the 
music of a purring liolls Royce and a FestivuJ 
Hall rehearsal. Keggie Brooks is the suitably 
restrained narrator and Uex Updegraft edited 
the tapes. 



Paul Clayton: Unholy Matrimony 

Elektra 147 

The Kingston Trio 

Capitol T996 

Both albums proclaim the joys of bachelor- 
hood, with folksinger Paul Clayton relating 
eighteen reasons for avoiding the married 
state. In a sequel to Elektra's "Dalliance" 
series, he sings of The Farmer's Nagyiny Wife, 
The Dumb Wife, and Mother-In-Law Sony. 
Some uf his collection is ancient, some modern 
as Life on the Installment Plan, but little of 
it as familiar as I Wish ( W'as Single Again. 
The "Scruggs style" banjo and cithern of Bob 
Yellin supports Clayton's guitar in the ac- 
companiments. 

The Kinslon Trio, too young a group to 
have encountered the trials of matrimony, 
celebrates the delights of the oj>en road on 
Fast Freight, Bay of Mexico, Saro Jane, and 
other traditional tunes arranged by its leader 
Dave Guard. In their travels, the boys have 
tilled engagements at San Francisco's "the 
hungry i" and Chicago's "Mr. Kelley's," and 
their sound musicianship and skilled vocals 
will take them further. The other members 
are Bob Shane and Xick Reynolds, who plays 
eo&ga drums to augment the guitars of his 
companions. Their spirits are infectious and 
their sea chanteys and calypsos invoke a wan- 
derlust. 



Barron Smith: Wurlitzer Theater Organ 
Urania UX108 

For the second volume in its series "Break- 
ing the Sound Barrier", Urania turns to 
the sounds of the Wurlitzer theater organ 
and the gaiety of Offenbach operettas. A grad- 
uate of the Curtis Institute of Music, Barron 
Smith is organist at the Hollywood Presby- 
terian Church, a post he held for the past 
seven years, when not furthering his concert 
career in this country and abroad. He has also 
appeared with the Roger .Wagner Chorale, and 
extends his admiration for the stage to in- 
clude the overtures from the Broadway musi- 
cals Kismet and Plain and Fancy. The engi- 
neers chose a seat comfortably forward in the 
orchestra rows and it is easy to imagine the 
curtain going up on the can-can girls of La 
Vie J'arisienne, or Orpheus in the Underworld. 
Smith follows the lightening shifts of mood in 
Hluebeard and Tales of Hoffman, saving the 
Sabre Galop from The Grand Duchesse of 
Gerolstein for a rousing finale. Ho keeps his 
opera light, but not too frothy, in an excellent 
recording. jf. 



Stereo, 
Mr. Briggs 
and 




speakers 
and 

speaker 
systems 





Inquire and you will find that ex- 
perienced listeners, technically or 
musically-trained, agree that 
Wharfedale provides a unique qual- 
ity of full bodied, non-strident tone 
that has become associated only 
with this name. 

The reason for this preference is simple. Every Wharfedale Speaker and Speaker 
System has been designed and musically integrated by England's G. A. Briggs, 
world renowned authority on sound reproduction. The Wharfedale speaker line 
has now added three ready-to-play systems, each entirely different, each emi- 
nently suited for stereo or monaural listening. 

Here is a new concept ... a 3-way speaker system that can easily 



SFB/3 

3 Speaker System 
Briggs-designed 
in exclusive 
non-resonant 
sand-filled baffle. 
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WAF/1 

2 Speaker System 
based on the 
full range, 
remarkably balanced I 
W/10/FSB speaker 



WAF/2 

2 Speaker System 
designed around 
the celebrated 
Super 12/FS/AL 
full-range speaker 





be accommodated in the living room, placed in the best position 
for stereo or monaural listening. Easily moved against the wall 
when not in use. The SFB/3 is based on the absolutely unhindered 
performance of the speakers themselves; results in an omni-direc- 
tional, unusually spacious sound. 
Two models of the same system: Custom $199.00 - OeLuxe $249.00 
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In this Wharfedale Speaker System the W/10/FSB speaker and 
tweeter are integrated with an enclosure, incorporating the new, 
patented Acoustic-Filter design. It produces a majestic sound, most 
unusual for such a compact system. Particularly suitable for 
stereo listening in an average room. $144.50 



Here is the Wharfedale System that was designed specifically to 
insure full performance of the very wide range Super 12/FS/AL 
speaker and Super 3 tweeter. For this reason the WAF/2 system 
is recommended for maximum stereo effect. It is handsomely styled 
and incorporates the Briggs' Acoustic-Filter. $199.00 



Wharfedale builds a complete selection of speakers (full range, 
bass and treble) featuring exclusive foam suspension, and also 
offers integrated speaker systems and fine hardwood enclosures. 

Send for free comparator guide illustrating and describing all models. 

BRITISH INDUSTRIES CORPORATION 

Dept. WK18 • PORT WASHINGTON, N. Y. 
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amps are on hand, the dual power amplifi- 
cation is a far easier problem in just about 
every respect. 

The simplest such device would seem to 
be a dual stereo preamplifier-control, with- 
out power amplifiers. Hook to two outside 
amplifiers, preferably duplicates. (If not, 
you'll have the usual balauce troubles wheu 
you change modes of operation.) A highly 
practical form of the same tiling is the dual 
preamplifier-control unit with one built-iu 
amplifier. Use your old amplifier (minus 
preamp) for the other. This species of con- 
version, I'd guess, will be the most satis- 
factory for a large number of hi-fi owners 
who must use as much as they can of their 
present good equipmeut. It'll cost a bit 
more, probably, than simply buying a sec- 
ond amplifier without the unified control. 
But ; as I say. that arrangement is taboo 
for me and should be for almost everyone 
who wants to listen to music, unhampered 
by knob-twisting. 

But the best solution of all for stereo 
hi-fi is the all-out, brand new, one-piece 
dual stereo amplifier, complete with every- 
thing and ready to play. Those lucky souls 
who haven't got their hi-fi and so have 
nothing to lose — or who can afford to junk 
an amplifier or two in the interest of prog- 
ress — will jump in this direction first. It's 
the cheapest answer to the stereo problem, 
too. The stereo double amplifier won't cost 
you much more than 20 per cent above the 
cost of two single jobs of the same total 
power output. And the sound, of course, is 
enhanced in apparent quality by the stereo 
effect, as well as by the use of the two sepa- 
rated speaker systems for monophonic 
sound. This is where we should look first 
for good stereo, then, and it's where I'm 
looking next. 

2. 50-60 WATT KITS 

A. EICO 

I'm a sissy. Well, anyhow, I chose not to 
build two excellent kits that were offered 
for my inspection to choice — in kit form or 
ready-wired at the factory. I'm not much of 
a construction artist, but I think it can 
tsafoly be blamed on lack of time, what with 
so much of this and that in audio and mu- 
sic. I took them both ready-made. So for a 
good while now I've been working alter- 
nately with the Eico and Dynakit big-watt 
jobs — both of them at once in the stereo 
demonstration alluded to above. 

My engineer assistant, who does more or 
less what he wants to witli my equipment, 
has noted on his "OK" tag attached to the 
Eico HF52 50-watter this cryptically re- 
vealing statement, presumably after his 
own testing: "Kespouse at 49 watts from 
less than 18 cycles to SO Kc ± 1 db." If so, 
I ran only say that the amplifier sound con- 
firms such an observation, as far as my ear 
can tell. . . . which isn't anvwhere near that 
far. 

I've found the Eico an almost model ex- 
ample of the large one-piece amplifier, com- 
plete on a single chassis. It is old-fashioned 
and hearty in looks, with tubes, condensers, 
(whoa, I mean capacitors), bulky trans- 
formers, jutting upwards on top, in inns 
cage. (There is a cage, but I don't have it.) 
It has a row of large knobs, easy to get 
hold of, and the lettering, black on matte 
gold, is unusually large and quite legible — 
a feature that I bless daily. 

I do not like equipment with such illegi- 
ble lettering that I have to get down on my 
hands and knees with a magnifying glass, 
or shift the lamp back and forth" to get the 
reflection just right, before I can read the 



useful information. Too much otherwise 
handsome stuff is thus marked. Not Eico. 

One of the first things I noted with pleas- 
ure on this amplifier was the positive, 100 
per cent shorted-out switching on the selec- 
tor control. There isn't a trace of leakage 
from oue position to the next and the "feel" 
of the selector, as well as the other controls, 
is solid and long-lasting. Nothing has come 
loose yet, implying that feeling is believing. 
A solidly built amplifier, this, and I sup- 
pose that if you build it from the kit you'll 
get the same results. 

At full volume position, this amplifier 
produces only a mild rustling noise — no au- 
dible hum. That's good. Hum is my biggest 
bugbear in amplifiers, since I seem to detect 
it in practically every one I use, specifica- 
tions or no. I am deeply grateful to any 
amplifier maker who can guarantee me 
Itumlexs music at all practicable volume 
levels. "What? Every amplifier should do 
that? Why, certainly. But darned few ac- 
tually do it in practice. Especially after a 
year or so of use. In this sort of thing, 
hearing is believing. I've heard, and I'm 
deeply cyuical in regard to quoted specifi- 
cations. Take that from an old and sea- 
soned music listener. 

(That reminds me of the very odd sensa- 
tion I had, in Europe, the first time I heard 
an amplifier operating on European cur- 
rent. The line was 50 cps, instead of 00 ; 
and the hum was minor third lower in musi- 
cal pitch than ours — roughly a G-sharp in- 
stead of the near-B-natural of 60-cps hum. 
I don't have absolute pitch, but this differ- 
ence was very pronounced — like the differ- 
ence between a tenor hum and a baritone 
hum.) 

There isu't much I can say about inputs 
and the like on the Eico 50-watt because 
the one that I received was missing its rear 
lettering. Nine RCA-type phono-plug sock- 
ets and not an identification on any of 
them. I found the essentials by the feel sy- 
stem — magnetic phono, high-level for radio, 
etc. There is a tape output (off to one side ) 
and the front panel indicates the usual 
complement of other inputs, exactly those 
which are most necessary. I approve heart- 
ily of the five equalization positions (though 
I like, these days, to see BIAA at the top, 
centered) and recommend them as n present 
standard. COL — the old original LP curve. 
LON, a complementary curve with IsM roll- 
off than EIAA, where the COL curve has 
greater roll-off, both matching whole 
groups of earlier LP records. These three, 
COL, EI A A and LON. cover the LP situa- 
tion very nicely, with occasional aid from a 
loue control. The other two are AM 78, for 
U.S. discs with high turnover (800), such 
as the old RCA Victors (even into the LP 
era, if I am right), and EUR 78, for the 
European ones with low (300) turnover 
and the upper end more or less flat. These 
five are all you need for present use, un- 
less you are an inveterate gadgetizer who 
prefers equalizing to listening to music. 
Eico has T em, all five. 

There isn't much more % can say usefully 
about an amplifier of this sort except to 
observe that it has faithfully served me for 
a year, almost, with nary a slip and no 
trouble — though the company apologized 
for forgetting to put on the base plate and 
thus the insides have been cruelly exposed, 
in my various moviugs-abont. 

I add only one item, subject to your 
checking. The input sensitivity on this Eico 
is not very high. It takes n lot to drive the 
main amplifier to all of its rated 50 watts. 
T see a note on the aboveinentioned tag that 
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Stately, slender, graceful, beautifully 
styled with Hellenic simplicity. This 
is the Audiolab Anechoic Enclosure, 
a closed box using acoustic principles 
new to the field of high fidelity. Its 
musical qualit)' is pristine. Inexpen- 
sive and consuming virtually no floor 
space it is ideal for stereo. Mount 
ANY decent wide range or co-axial 
speaker in the Anechoic and we will 
guarantee the following claims: 

Increased low frequency range (sine wave 
acoustic out-put- at- 30 cycles or lower) 
Vastly improved transient response 
Reduced harmonic and i.m. distortion 
Increased power handling capacity 

No matter what speaker you choose, 
it will sound better and measure bet- 
ter in the Anechoic than in any other 
enclosure. From $39 to $89. 

Hear it at your dealer's today! 

Descriptive literature available 
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Increased low frequency range (sine wave 
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in this recording) and is ideal for the Mer- 
cury close-up stereo treatment. Nothing "Ro- 
mantic" here ! Dorati is a hard, driving con- 
ductor and the music takes to his batou 
remarkably well. 

Brahms: Variations on a Theme by 
Haydn. London Symphony, Dorati. 

Mercury MVS5-25 (stereo tape). 

, . . But here we have something else again. 
All Of the hard, unphrased. ugly ijualities that 
Dorati can produce are concentrated in this 
outwardly no to- perfect, inwardly cold and un- 
feeling performance. Sorry — but this piece is 
too good aud warm to be played this way 
without riling the likes of me, and probably 
you, too. 

Tchaikowsky: Swan Lake. Ballet Theatre 
Orch., Levine. 

Capitol ZF-66. (stereo tape). 

A splendid ballet sound on this one, in 
Capitol's reliable and excellent orchestral 
stereo, huge and live with the instruments 
beautifully natural iu a fairly distant bal- 
ance. RCA Victor has a somewhat more taut 
and disciplined version of this music, but 
this one has a fine ballet feeling to it and good 
warmth, where warmth is needed. 

I don't know whether this is the complete 
ballet or not — but there's an awful lot. of 
music on the tape, which is long-play type. 

(Note that Capitol uses a form of high- 
output tape, dark red in color. If you erase it, 
you'll find that it won't record properly on 
machiues biased for standard oxide tape. It 
plays beautifully, as is.) 

Tchaikowsky: Capriccio Italien. Graz 
Philharmonic, Cerny. 

Livingston 1016 C (stereo tape). 

This is the same outfit as in the Beethoven 
tape reviewed elsewhere and the effect is 
similarly gratifying, allowing for the fact 
that Tchaikowsky demands a bigger, more 
virtuoso orchestra than Beethoven. It could 
be a bit more impressive and better in the 
discipline, but the general effect is musical 
enough and the stereo is excellent. 

Stravinsky: Petrouchka; Firebird (Suites). 

Berlin Philharmonic, Stokowsky. 

Capitol ZF-49 (stereo tape). 

Capitol has had wonderful success with its 



Stokowsky line. This dual recording, of the 
big two early Stravinsky works, takes me 
back with euormous pleasure to Stokowsky's 
earlier days and his always masterful and 
dramatic treatment of these scores. (Stokow- 
sky made the first complete 78 version of 
the whole of "Petrouchka," before the war. 
and it was one of my favorite recordings for 
years.) 

The Capitol stereo technique is astonishingly 
consistent, from Hollywood to Houston 
(Stoky's present orchestra) and to Berlin. 
The sound is superb, no less — in a huge but 
clear liveness, the orchestra at a reasonable 
stage distance and marvellously well balanced 
from right to left, the individual solo instru- 
ments as clean and sharp as a whistle yet 
part of the total ensemble and utterly natural 
in placement. A top stereo, this. A long one, 
too. 



Gounod: Faust Ballet Music. Vienna 
State Opera Orch., Aliberti. 

Westminster SWB 7058 (stereo tape). 

The Viennese orchestra under the Italian 
( ?) conductor gives a straightforward and 
lively performance of the familiar French 
ballet music, in reasonable hi-fi stereo, the 
instruments as with other Westminsters 
rather close-up aud tending to float indeter- 
minately iu space iu front of the concert 
stage. Odd, but not nesessarily unpleasant 
in effect. 

Saint-Saens: Symphony #3 (with Or- 
gan). A. Schreiner; Utah Symphony, 
Abravanel. 

Westminster SWB 8030 (stereo tape). 

The big sound of this Utah performance 
and the organist, the man who plays in the 
§alt Lake City Tabernacle, suggest that maybe 
the music was performed in that famous spot, 
though Westminster doesn't say so. I wouldn't 
know, but the Tabernacle is sort of tied up 
with Columbia Records, so the omission is 
understandable. 

As in most recent records of this familiar 
symphony, the organ here is mostly inaudible 
and you won't need to bother to look for big, 
fat hi-fi low tones. (Remember the old Colum- 
bia version, with the low tones on it?) The 
performance is, shall I say, entirely satis- 
factory, if not exactly earth-shaking. The big- 
liveness acoustics help to blend the sound 
into a quite pleasing over-all balance. je 



HEARING 
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correctly is called the articulation. A 
large amount of such testing' has been 
done at the Bell Telephone Laboratories 
and elsewhere. The results for a listener 
receiving the speech at optimum inten- 
sity are shown in Table V. It represents 
the average results of several crews, 
each having several speakers and listen- 
ers. The articulation is given in the first 
column, the cutoff of the high-pass filter 
in the second, and the cutoff of the low- 
pass filter in the third column. 

It is interesting to note that for this 
optimum intensity the articulation is re- 
duced the same amount by eliminating 
frequencies above 5000 cps as by elimi- 
nating frequencies below 570 cps. It is 
seen that no detectable loss in articula- 
tion results until the lower cutoff is 
raised to 250 cps, or until the upper one 
is lowered to 7000 cps. The articulation 



drops from 98 to 96 as the upper cutoff 
is lowered from 7000 to 5000 or the 
lower cutoff raised from 250 to 570. It 
is surprising to note that cutting off at 
3100 at the upper limit produces the 
same loss in articulation as cutting off at 
960 at the lower limit. If we cut the fre- 
quency range into two parts at 1950, 
each half will transmit speech with an 
articulation of about 70 per cent. 

If the criterion of the quality of the 
reproduced speech is taken as the artistic 
qualities of the voice, we know from our 
experience with such filtered systems and 
also from loudness plots of Fig. 7 that 
the lower-frequency regions turn out to 
be much more important than indicated 
by the results shown in Table V. 

(To be concluded) 
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^ From the laboratories which achieved the 
world -famed ESL C-6o Series cartridge 
and the triumphant new ESL GYRO/JEWEL 
stereo cartridge comes the first and only 
arm designed for all stereophonic and 
monophonic pickups. 

^ The striking new shape of the GYRO/ 
BALANCE arm results from its unique 
rotationally balanced design. Turntable 
leveling is unnecessary; the GYRO/ 
BALANCE arm plays records at any angle 
up to go degrees! 

^ Stereo discs may be easily ruined by 
vertical stylus forces which are satisfactory 
for standard records. With a high quality 
cartridge, such as the ESL GYRO/JEWEL, 
the GYRO/BALANCE arm will track 
properly at two grams. 

^ No other make of arm uses ball bearings 
throughout for all_vertical and horizontal 
motions. This assures smoother operation, 
increased record life, and longer, trouble- 
free arm performance. Only $34.95, 
complete with shell; write for details. 

PS: Magnificent for standard records, too! 

For Listening At Its Best 

Electro-Sonic 

Laboratories, Inc. 

Dept. A • 3 5- 54 36th St., Long Island City 6,N.Y. 
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Around The World In Stereo 

Elektra SMP-4X 
Billy Ver Planck: Coleman Hawkins 

World Wide 20001 
Billy Ver Planck Solo Jazz 

World Wide 20002 
Antonio Tain: Paso Doble! 

World Wide 20004 

One of the more substantial of the many 
developments in a swift-moving field is 
transported from the laboratory to the 
living room with these releases, which also 
signal the stereo debut of two companies on 
discs. World Wide is the name chosen by 
Savoy to label its new offshoot and begin a 
program of expansion. The Elektra sampler 
contains excerpts from four of their live 
initial offerings and is venturesome in its 
varied choice of material. All were mastered 
by use of the new Fairchild stereo cutter 
and allied equipment iu the Hackcnsack 
studio of Rudy Van Gelder, who had a 
hand in its conception and closely followed 
its progress through successive stages to 
put it to the first commercial test. 

It began during a series of conversations 
with his friend Rein Narma, head of pro- 
duction and chief engineer at Fairchild and 
:», fellow New Jersey resident, shortly after 
the events of the last New York High Fi- 
delity Show. The demonstrations of the 
methods of cutting stereo discs were given 
searching consideration and it was agreed 
that the 4o/45 system offered great possi- 
bilities. 

''My enthusiasm for the theoretical is 
always related to the everyday needs of the 
practicing engineer, " said Tan Gelder, "ajid 
we were both well aware at the time of the 
difficulties the system would present in day 
to day operation on a tight schedule. In 
providing an answer to a few of my objec- 
tions. Rein revealed some of his ideas for 
executing a cutter that would be depend- 
able and easy to control. I make no secret 
of my regard for him as the most brilliant 
audio design engineer in the country. I 
soon left off thinking up questions and be- 
gan persuading him to make something 
good. About the first of the year, he had 
permission from his superiors to go ahead 
and his staff was at work on the ^project." 

There was much research and several 
prototypes were constructed before Van 
Gelder was able to remove one from the 
laboratory and install it in his studio late 
in April. It lacks the finished appearance 
of a production model and improvements 
are still being made. It will be manufac- 
tured and sold as an integrated system, in- 
cluding rack-mounted amplifiers * and con- 
trols. Switches will permit it to be operated 

:: 732 The Parkway, Mamaronec'h, iV. Y. 
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monophonically. but Van Gelder has not 
disrupted his regular equipment to investi- 
gate this feature yet. 

"There is still a lot to be learned about 
stereo records," said Van Gelder, "and orig- 
inal research and a fresh approach are 
going to play their part for some time to 
come. Because it gives me complete control 
over how I make a record, the Fairchild 
system solves many of my problems. I can 
cut a better groove now than most current 
cartridges will reproduce, but noise will 
always be a worry. Representatives from 
General Electric were out to hear the first 
lacquer tests. They brought a prototype of 
their stereo pickup and I have great hopes 
for it." 

The first technical description prepared 
by Fairchild ran to six pages and has been 
revised since. Much too briefly, some of its 
high points are an effective unification of 
the cutting stylus and armature in one 
piece, making mechanical linkage unneces- 
sary, and a new damping material of sili- 
cone grease. Two electrically independent 
coils are wound at right angles to each 
other on one armature, consisting of a 
single cross-shaped light metal alloy piece 
machined from a single piece of solid metal. 
An attached ring houses the stylus chuck, 
also in a single piece to remove super!! nous 
resonances and ensure rigidity in all direc- 
tions. 

"I Imve sent test material to all the ; roc- 
essing plants used by my clients," Van 
Gelder continued, "and the reactions are 
extremely favorable. So far, these are the 
only stereo records released not mastered 
by a Westrcx cutter. It is still early in the 
game and I believe the Columbia engineers, 
along with some English companies and 
one or two on the continent, may come up 
with something of their own. I feel the 
Fairchild will find a place in many 
studios.'' 

Until the company announced production 
of the cutter. Van Gelder had to parry 
queries regarding his plans for stereo. "It 
was a period of embarrassment," he said, 
"and not a few unkind remarks. I was glad 
when I could start my clients on their cata- 
logues early in May. The dates for World 
Wide were held the same month and for 
the first time I didn't even run a mono- 
phonic tape. The supervisor, Ozzie Cadena, 
was interested only in good stereo. He se- 
lected the musicians and had Billy Ver 
Planck make the arrangements witli tins in 
mind." 

None of the companies stress nionophonic 
playback in the advance publicity. When 
asked to express his views on compatibility, 
Van Gelder continued. "I find that my 
clients hestitate to state in their sales liter- 
ature that a stereo record can be played on 



n t.lio 



a nionophonic phonograph, even when the 
resulting sound is satisfactory. The reasons 
for this are many. Some of them stem from 
the reams of inaccurate publicity about 
stereo records, the desire of the client to 
sell "pure" stereo with no compromise, or 
the knowledge that the term must be quali- 
fied when the original tapes prove suitable 
only for good stereo. The last reason seems 
to be a deciding factor, with the conclu- 
sion : 'Let's not call it compatible even 
though it sounds good.' Nevertheless, I feel 
that our records play very well on many 
nionophonic machines." 

As to the future of stereo, Van Gelder 
had a few parting thoughts, "The pseudo- 
technical articles in the public press at- 
tempting to explain stereo seem to have 
created the impression that the effect is two 
different sounds coining from two separate 
speakers. Consequently, many people, some 
in the record business, are judging the rec- 
ords by the difference between the left and 
right channels and nothing else. I feel this 
approach to be completely wrong. It is the 
sort of nonsense that can only lead to a 
dead end, particularly for music. 

"I have speut years trying to make musi- 
cians sound like they are playing together, 
not against each other. I find it most embar- 
rassing to see anyone stick his head between 
two blaring speakers in an attempt to dis- 
cover 'Who's on the left and who's on the 
right'. There is nothing like stereo for mak- 
ing an exciting experience of a moving 
sound, though I should point out that it is 
the easiest thing to fake from a nionophonic 
original. Stereo must advance from the cow 
crossing the living room and left-right 
separation stage. The stereophonic record- 
ing of music is an art far removed from 
these effects." 

Elektra supports its claim as originator 
of the sampler idea by wrapping up a dozen 
selections in the form of a travelogue ami 
pricing it to represent the best value in 
stereo to date. According to Jac Holzman, 
who directs the company in association with 
engineer Leonard Ripley, previous samplers 
have more than paid their way and this one 
is planned to serve a dual purpose. "We 
wanted before to make it easier for the lis- 
tener to meet new artists," he said, "but 
now we arc in the same position as the 
public in finding our way in a new medimn. 
In spite of nearly three years of experi- 
ence with stereo tapes, we reali/.c the new 
discs mean our techniques must be reviewed 
and a new marketing potential explored. 
As a first step in that direction, this record 
has accomplished a lot in a short time. 

"If stereo had remained in the laboratory 
for another six months, some of these ques- 
tions might have been dealt with less 
openly. But none of the majors seems to be 
leading the way, as Columbia did when 
promoting the LP. We consider it a stroke 
of luck to work with the people at our 
pressing plant, Dave Foxman and Horace 
Grcnell of Abbey, and Van Gelder. Living- 
ston Audio Products also cooperated and 
provided the tapes for three bauds." 

Many of the artists will be familiar to 
followers of the label, as some items are 
available monophonically. They include gu- 
ineas, Theodore Bikel, Marilyn Child, Glenn 
Yarbrough, Tom Kines, Cynthia Gooding, 
and the Oraiiim Znbar Israeli troupe. Those 
scheduled in the first release are the New 
York jazz Quartet, Trinidad Steel Rand, 
and clarinetist Ken Davern and his Salty 
Dogs. Also two tapes from Livingston fea- 
turing the New Deutschmeister Band, and 
Ldi Csoka and his Hungarian Gypsy en- 
semble. Due to Van Gelder' s early reticence 
regarding the new cutter, the Westrex sys- 
tem is credited on the bner. 

"The response is good and reorders came 

{Continued on page 69) 
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for another six months, some of these qnes- 



(from page 64) 
IB before the first shipments were made," 
Holzman revealed. "As we feel our mono- 
phonic product is superior in most cases, we 
are not pushing the aspect of compatibility. 
However, advance copies were sent to our 
artists and people close to the company, 
along with a mimeographed sheet of ques- 
tions. Liners and labels were omitted and 
there was no indication of the nature of the 
discs. No one was the wiser and only about 
one person in ten noticed the faults that 
worried us most. Monophonically, the banjo 
is too loud on the Ken Davern track and 
the background noise is too high on an- 
other. We expected the Trinidad Steel Band 
to give trouble and placed it on an inner 
band for the severest test. It drew favor- 
able comments. 

"We followed up with another set of 
queries to a larger group on the stereo qual- 
ities," Holzman concluded, "though it is too 
early for conclusive returns. We are trying 
to decide just how much of our catalogue 
will benefit from stereo and whether it is 
desired by the people who buy our folk 
items. We may try some new things or re- 
serve it for sessions which warrant it." 

Billy A 7 er Planck, formerly a trombonist 
in the bands of Charlie Spivak, Sonny Dun- 
ham, and the brothers Dorsey, won his spurs 
as arranger and composer on two albums 
for Savoy. The first lives up to the title 
"Dancing Jazz" on Savoy MG12101, and his 
current set is called "Jazz for Playgirls" 
(MG 12121), a designation which fails to 
disconcert Bill Harris, Phil Woods, Joe 
Wilder, Eddie Costa, and Sheldon Powell 
from intense solo flights on a swinging per- 
formance of mainstream jazz. His scores 
give evidence that his working tools include 
a thorough knowledge of jazz history and 
he uses it to forge ahead on a direct path, 
avoiding wandering byways. They warrant 
his choice as conductor of World Wide's 
initial sessions. 

For his first stereo effort, he calls on a 
Basie-styled rhythm section and bends it to 
his needs in devising a superb setting for 
Coleman Hawkins. It is an effective answer 
to the often asked question of how the vet- 
eran master of the tenor sax would sound 
in the Basic band for he is joined by Mar- 
shall Royal, Frank AVcss, Frank Foster and 
Charlie Fowlkcs, all practiced members of 
its reed section. They give him the warm, 
understanding support he has missed since 
leaving Fletcher Henderson nearly twenty- 
five years ago. He is glowingly expressive 
on I've Grown Accustomed To Your Face, 
T 'hanks for t h e Memory, a nd There Is 
Nothing IJlce A Dame. The bouncy Ooga- 
Uooga and An 'Evening at Papa Joe's offer 
more of a challenge and the way he meets 
it demands an encore. 

The rhythm section, with Nat Pierce in 
his accustomed role of Basie at the piano, 
has an integrated sound, due largely to the 
guitar of Freddie Green. One blessing of 
stereo may be the welcome return of this 
instrument to its rightful place on more re- 
cordings. Eddie Jones plays bass and 
Bobby Donaldson is on drums. AVhen played 
monophonically, this is one instance where 
the slight unbalance of the stereo setup is 
an advantage. The same amount of pres- 
ence on a scries of saxophone solos, with no 
relieving brass, can be very wearing. In- 
stead, there is the pleasant sense of depth 
of a live performance, 

I was prepared to call it the best stereo 
recording I had yet encountered, when the 
arrival of the demonstration of ffss 
snatched the words from my typewriter. 
London stakes a firm claim on the classical 
honors, and it is enough praise to report 
that a direct comparison of the sound on 
the jazz items is favorable to both parties. 
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It is reassuring to know that another pe- 
riod of wishing many American jazz musi- 
cians were recorded in England is not 
ahead. 

In sharp contrast to his voicing of reeds, 
Yev Planck's second stereo LP makes use 
of his ability to write vital lines for a free- 
wheeling septet. His melodies are catchy, 
and the solos of Joe Wilder, on trumpet, 
and trombonist Bill Harris are the sort you 
will return to again and again. The bari- 
tone sax of Pepper Adams is in its element 
in stereo, and is balanced by the tenor sax 
of Bobby Jaspar. Their version of Royal 
Garden Blues is fresh testimony of the 
adaptibility of such tunes to stereo. Pianist 
Eddie Costa heads the rhythm section of 
George Dnvivier on bass, and drummer Art 
Taylor. When played monophonically the 
sound seems good, but only until it is heard 
in stereo. 

Bearing the subtitle "Dance of the Bull- 
fighters," the third World AVide release is 
one of the increasingly popular sonic ex- 
peditions to Mexico. Antonio Tain leads 
Los Banderillos in an exploration of native 
festivities on ten numbers. Shouts of Ole! 
reward the toreadors and add a sense of im- 
mediacy and exuberance to the colorful 
spectacle in the ring. It is most impressive 
for the quality of the recording and a care- 
ful control of the stereo effect. Unlike 
many stereo discs which aim mainly at di- 
rectional separation of instruments, it can 
be used by those lacking tape facilities, and 
a suitable recorded tape, to position the 
two speakers. There is no discernible dis- 
tortion between the two channels and they 
blend in agreeable realism, when properly 
equalized. It is another step forward for 
the stereo disc, and proof that it is rapidly 
moving out of the experimental stage both 
in and out of the laboratories. 

A Journey Into Stereo Sound 

London PS100 

This demonstration record, with the new 
identifying symbol ffss and a royal blue label, 
seems destined for repented play at every 
components shop and high fidelity show. 
Before this note appears in print, most audio 
fans will be made aware of at. least a portion 
of its contents. The eighteen selections are an 
inclusive recital of stereo sound, bound to- 
gether by a narrator who includes an unlisted 
exchange at table tennis. The expected trains, 
tap dancer, and racing cars are topped by the 
changing of the guard in the engrossing "Cer- 
emony of the Keys." Tod Heath is heard with 
drums iu the middle, and the reed and brass 
seel ions on eitber side. The Mantovani strings 
shimmer with all their luster. But the antici- 
patory hire of the album begins as Ernest 
Ansermet conducts the Orchestre de la Suisse 
Komnnde in rehearsal, followed by a moment 
from Stravinsky's Rite of Sirring. Here is 
s!ereo in all its glory, and succeeding classi- 
cal excerpts prove that the traditions of ffrr 
are being carried forward. 

The Music Of New Oi leans, Vol. I 

Folkways FA2461 

Recorded in the years between 1051 and 1058 
by Samuel B. Charters, a California musician 
who has spent much time studying the music 
of the South and its progenitors, this volume 
is the first of a series of four devoted to the 
iradifional sounds of New Orleans as heard 
in the city today. The current sides were 
taken down in the past t wo years .and are 
divided between 1 be pictu rosfjue si reel" sere- 
n a dors and the revelry of Mardi Gras. There 
are the cries of peddlers, a blind artist of the 
musical saw. and evangelist Sister Dora Alex- 
ander with her tambourine and the warning 
Ji'iixtiia, Let Hod's M oon A lone, composed the 
day after the launching of the first Sputnik. 
The performers were recorded in their own 
homes, except for a shoe shine boy dancing the 
complicated pattern of the Jlambone at his 
stand. Frank Arnica, an itinerant guitarist, 
shows a style attuned to the light classics, in 



contrast to Blind Snooks Kaglin's blues lament 
Mean Old Frisco. 

Mardi Gras day begins with a visit to a 
tribe of Indians, whose lavish, rented cos- 
tumes and painted faces make them colorful 
adjuncts to the carnival. Their description in 
song and story of the practices of their club 
is a souvenir collected by few tourists. A 
weary brass band, exhausted from an after- 
noon of marching, starts a lugubrious Bour- 
bon Street Parade j then suddenly steps up the 
' pace as lodge headquarters is sighted. The 
crowd noises of the torchlighted Momns pa- 
rade and snatches of passing bands brings the 
day to a climactic close. 

Portrait Of Pee Wee 

Counterpoint 562 

Due to his part in the "Seven Lively Arts" 
jazz program and his frequent appearances on 
the weekly WNTA televised jazz party, also 
broadcast on AM and FM radio on a second 
channel for stereo listening, the mischievous 
features of Charles Ellsworth Russell hold a 
fascination for many viewers in the New York 
area and the far reaches of the Armed Forces 
network. In the liner notes, Charles Edward 
Smith gives a word picture of his career and 
lasting position in jazz, touching on his link 
with Frank Teschmaker and his tiair for the 
unpredictable. For his sound portrait in 
stereo, Nat Pierce fashions nine arrangements 
for a septet of trumpeter Kuby Bratf, Bud 
Freeman on tenor sax, Vic Dickenson on trom- 
bone, Charles Potter on bass, and drummer 
Karl Kiffe. And the clarinetist applies the 
final shimmering hues on three quartet u um- 
bers, topped by his own beautifully-shaded Pee 
Wee Blues. 

Like the musicians on this label's first 
stereo date with .Tuanita Hall, he survived the 
recording techniques of the 20's under the 
wing of Red Nichols, and takes the new di- 
mension in stride. It is on a par with that 
disc, both as to sound and in the recalling of 
such favorites us i Used To Lore You, Out Of 
Nowhere, If I Had You, and World On A 
String. There is no vocalist, of course, and 
someday a liner writer may tell uf the fate of 
a bevy of Broadway thrushes, imposed on the 
baud headed by Russell in a club once stand- 
ing on the site of the parking lot opposite 
Jimmy Ryan's. 

It is now fairly established that a small, 
relaxed jazz team is the ideal combination to 
help stereo discs throngh a period of growing 
pains. They have strength and durability, 
pins a sureness of timbre more adaptable to 
elose : miking than most voices. The soloists 
are well separated, but the arrangements are 
skillfully planned to keep them integrated. 
For the quartet. Fierce changes channels to 
balance his piano against the clarinet. In 
monophonic playback, the clarinet is favored 
and the trumpet loses a little of its edge. 

Eddie Condon Is Uptown Now! 

M-G-M E 3651 
Red Onion Jazz Band: Dance Off Both 
Your Shoes 

Riverside RIP 12-260 

Apparently still dazed from flic logistical 
operations involved in moving his club from 
Third to 501 h Street, Eddie Condon let ten 
men into the studio for this date, complement - 
ing his septet with Billy Butterfield, Dick 
Cary, and Bud Freeman. Also on display is 
Rex Stewart, replacement for Wild Bill David- 
son, and his vocal salute to the occasion is 
alone wonh the price of admission, Included 
are Freeman's Ginger Brown, and Newport 
News, with a lingering look at the Village in 
Third Street Blues. Despite plush surround- 
ings and the inflated personnel, it is the same 
old Condon crowd. 

The Red Onion, headed by Drummer Bob 
Thompson, was one of the few traditionalist 
groups to make Manhattan a headquarters. 
It never forgot the dancer and its easy tempos 
remain ideal for that purpose. Joe Muranyi, 
cornet, and Jim Heanue, clarinet, are firmly 
rooted in New Orleans, and pianist Hank 
Ross studied with James IV Johnson. As part 
.of a program of restoring Empirical sides, the 
LI* presents first issues of Beedlc Um Bum, 
Fm Nobody's Babtf, Mr. .felly Lord, and Sob- 
bin' Blues. 
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From 

any Point of View, 
more Experts choose 

ACROSOUND 



ULTRA-LINEAR II 
60 watt amplifier 




DESIGN The combination of patented 
ULTRA-LINEAR circuitry — plus new HYBRID 
FEEDBACK principle — VARIABLE DAMPING 
control, and ULTRA STABILITY, represents a 
new high in the art of amplifier design ... an 
example of ACROSOUND'S latest achieve- 
ment in AMERICAN Know-How. This superi- 
ority of design now e nabl es any one w ith or 
without a ny previo us knowledge of electrorTics 
to assemble for himself - or - herself . . . (yes! 
it's that easy!) . . . the finest of amplifiers and 
at a most reasonable cost, in only two hours! 




PERFORMANCE By listening test, or by in- 
struments . . . second to none in c la rity an d 
frequency response . Normal level distortion i~s 
virtually unmeasurable— IM 1% or less at 60 
watts, 120 watts peak. Completely stable . . . 
unaffected by loads, perfect square waves. 




QUALITY Every part going into the assembly 
of critical and even non-critical circuitry is 
tested and checked to allow nomore than 
±Vi% variation from ACROSOUND'S stand- 
ards. Specialized test equipment unavailable 
commercially was designed in ACROSOUND'S 
laboratories to achieve this result. Every 
printed cir cui t boa rd is p la ced in t rial opera- 
tion on a laborato r y amplifier. 0~utp ut tubes 
are matched by trial and double checked. 




COMPONENTS ACRO'S newest TO-600 out- 
put transformer with special hybrid winding- 
separates functions of output circuit and 
feedback circuit. Heavy duty, completely 
assembled , and thoroughly tested, printed 
circuit board assures uniformity of perform- 
ance. Low distortion EL34 output tubes are 
operated well within their ratings ensuring 
long tube life and optimum performance. 
PRICE In preassembled kit form so that you 
may save money, learn while doing, and have 
the proud satisfaction you built the best for 
only $79.50 net ... or if you feel you would 
prefer it laboratory assembled it still repre- 
sents a bargain at $109.50 net. 

HEAR IT AT YOUR DEALER NOW! 



BE READY FOR ACROSOUND DISTORTIONLESS 
PRE- AMP DESIGNED FOR THE STEREO-PHILE 



Experts know why ACRO is best! 
Others . . . Learn why! Write to 

ACRO PRODUCTS 

369 SHURS LANE 
PH1LA. 26. PA. 
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Wheelin' And Dealin' 

Prestige 7131 

Charted by pianist M;il Wuhlrun to show- 
case the distinct styles of a trio of lending 
tenormen, thin dale is further leavened by the 
contrasting Unto work of Krank Wess, who 
outlines the theme in most cases hel'ore 
switching instruments to swap choruses with 
Paul Quia ichotte and .lohn Colt nine. The 
title st ems from iwo blues, M'heelin ', a fast 
Basic-inspired dazzler, and Deal in', a plain- 
tive minor-keyed opus characteristic of the 
composer. Included a re Robbing' Neat, and 
Ellington's Things Ain't What Thci/ Used To 
/it. 

It is a partial answer fur those persons who 
have been waiting to hear how the potent 
force of Coltrane would mix in such company. 
Mis solos How logically and tit into the over-all 
put tern, either as climactic accents or as solid 
structures for the others to build on. There 
can he no doubl of his individual jazz voice 
and the fort unes of recording may yet team 
him with Thelonious Monk for the space of a 
complete LP. Doug Wat kins, bass, and Arthur 
Taylor, drums. Jill out the rhylhm section. 

Benny Golson: The Modern Touch 

Riverside RLP1 2-256 

While building a reputation as composer 
and arranger during the past two years, 
Kenny Golson did most of his writing for the 
Dizzy Gillespie hand, until its untimely demise 
shortly after these sessions were held the 
week before last Christinas, From his post in 
(he reed section, ho worked out strongly me- 
lodic t hemes and imaginative ensemble pas- 
sages to serve both the big band and gather- 
ings of its members in small studio groups. 
His first ZiP as a leader is a departure from 
this context, as lie writes for trumpeter 
Kenny Durham, trombonist J. J. Johnson, 
bassist Paul Chambers, drummer Max Roach 
and pianist Wyuton Kelly, the only other re- 
cent Gillespie alumnus, l'nless lie can find a 
place in one of the few large organizations, 
1 his diverting excursion will assume impor- 
tiince as the lirst step in a fresh stage in his 
flevelopmen t. 

From now on Golson's career may be cast 
with units Ihis size and his Ihree originals 
are tighter and more complex than previous 
efforts. Designed to stimulate the soloists in 
the intimacy of a sextet, they basic in the 
warm glow of his lyric tenor sax playing, es- 
pecially on allien on Down, Gigi Gryce pro- 
vides Iltttnn to the Orient , and Rcun ion . A 
show tune, Xaniclg You, is from "Li'l Abner". 

Bob Brookmeyer: Street Swingers 

World Pacific PJ1239 
Jimmy Giuffre 3: Trav'lin' Light 

Atlantic 1282 

Along with his formal entry into the orbit 
of the .limmy Giuffre 8, Bub Brookmeyer is 
continuing to broadcast a strong signal on his 
own behalf. Neither in the music or his unas- 
suming liner notes does the trombonist indi- 
cate a desire to dismiss the pulse of the 
rhythm section, as sounded here by Bill Crow 
on bass, and drummer Osie Johnson. And be 
turns to the piano to make it an engaging and 
sprightly part of his Mitxivale Dn Jour, and 
the title tune. Guitarists Jimmy Raney and 
Jim Hall, who is also one-third of the Giuffre 
3, alternate between lyrical lines and rhythmic 
comments, each contributing two originals. 
Hall's Arrowhead is most successful in its 
organization of American Indian themes and 
dances. The other compositions are generous 
in a valid use of blues, gospel, and country- 
western folk elements. 

They are employed in the same refreshing 
manner that made the lirst album by the 
Gin ft" re 3 so effective, and in its second eftort 
the leader continues to nurture the same areas 
on The Swam}) People, Green Country, and 
The Lonely Time. He shifts from clarinet to 
tenor or baritone sax for rewarding interplay 
with Brookmeyer, but the trio suffers from the 
loss of bassist Ralph Pcna, Ginffre's dismissal 
of the rhythm instruments here reaches the 
point of diminishing returns. However intri- 
guing its initial appeal, when carried to this 
extent, it interferes with the functions of the 
horns. Besides, imaginations fertile enough to 



amplify his indicated pulse can also envision 
better solos on their own than he can play, 
making his experiments self-defeating in the 
end. But their influence can be a healthy one, 
as Brookmeyer demons t rates on both sets. 



Red Garland: All Mornin' Long 

Prestige 7130 

The informality of this session extends the 
title track to till one side of the record with 
the pre-dawn sounds of the sort of blues usu- 
ally reserved for the last set of an inspired 
evening. Bed Garland punches out the lines in 
firm, declarative statements on the keyboard 
before subsiding into an insistent prodding 
of the horns. Not that much is needed, for 
.1 oh n Coltrane on tenor sax and trumpet er 
Donald Byrd welcome a chance to illuminate 
some of the eternal truths of the subject . 
They thrive in a setting which permits a free 
flow of ideas, unimpeded by anything other 
than an inherent sense of form and unmarred 
by technical exercises and meaningless out- 
bursts. Bassist George Joyner is accomplished 
in his solos and Art Taylor drums in a man- 
ner to make the whole proceeding seem effort- 
less. 

The quintet is not a studio group, having 
played engagements during the leader's sab- 
batical from Miles Davis last fall. Byrd re- 
works the melody of They Can't Take That 
A wag From Me, and a dynamic reading of 
Tadd Dameron's Our Delight provides a whirl- 
wind linish. 



Glen Gray: Sounds Of The Great Bands 

Capitol W1022 
Ted Heath: Al Jolson Classics 

London 1776 

Jackie Gleason: Riff Jazz 

Capitol W1020 

The swing era is still very much alive in 
these albums, all designed for dancing feel . 
Glen Gray recreates the original sounds and 
personality of sixteen big hands in hit ar- 
rangements. He casts Nick Fatool in tlu; Gene 
Krupa role on Sgmphong in f>i.(fs_, and selects 
Gus Bivona fur Artie Shaw's chorus on Begin 
the Beguine. Skeets Herfurt plays Jimmy 
Dorsey's Contras-ts, and Plas Johnson is Char- 
lie Ba met on Ch erokee. But the honors are 
carried off by Kay Sherman, a pianist able to 
depict the divergent solos of Count Basic, 
Claude Thornhill, Karl llines and Avery Par- 
rish. 

Ted Heath renews a dozen Al Jolson favor- 
ites with a fresh setting and a livelier pulse. 
His band is at its best on showtunes, and 
again the engineers perform the impossible 
in seeming to make this recording sound 
better than his last. The British leader may 
find himself dedicating an album to Jackie 
Gleason, for the rotund stylist adds ringing 
brass to his string section and hastens it on a 
musical journey up the Sawmill Iliver Park- 
way and the Albany Post lload to the Hird'n 
Bottle, stopping midway for a snack at Mary's 
Pizza Mart. The soloists are Charlie Shavers, 
Hank Jones, Jimmy Cleveland and a surpris- 
ingly relaxed Charlie Ventura. A genial outing 
for any summer evening. 



Dakota Station: In The Night 

Capitol T1003 
Ernestine Anderson: Hot Cargo! 

Mercury MG20354 

International boundary lines fall before the 
two promising jazz vocalists on this pair of 
LP's. As a reward for becoming a bestseller in 
her record debut, .Dakota Staton is teamed 
with the George Shearing Quintet on six num- 
bers, including / Hear Music, Pm Left With 
The Bluex In My Heart, and the title time. 
Her early success, as in the case of many 
young singers, stems partly from an appealing 
set of tricks. No matter how individual and 
identifying they seem now, she should begin 
to discard them before they become manner- 
isms and obscure her basic talent, which is 
considerable. But it is the former British sub- 
ject who should be grateful for this date, for 
it allows him to loose his pianistic abilities 
on Horace Silver's Senor Blues and llay Bry- 
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reacts u 10 Mv f® 50 w, out." In my own 
terminology, I find that most low-level car- 
tridges drive this amplifier to reasonably 
high output with the volume about three- 
quarters turned up; but a really low signal 
input finds that there isn't much reserve 
left. So it was with the Fairchild XP-4 
stereo cartridge, mentioned above. Could be 
an idiosyncrasy of this particular instru- 
ment — I haven't looked at the published 
specs. 

Mark III 

B. DYNAKIT 

I don't rc;iliy know what to say about the 
famed Mark III Dynakit, the other ampli- 
fier that was turned over to me already 
assembled. We all know that it rates among 
the very top amplifiers on the market in 
basic performance. I found no reason to 
think it deserves less praise, and it hasn't 
given me any sort of trouble so far, after 
a good many months use, including travel 
abuse. (I've nearly dropped the darned 
j»ower unit on my toes a couple of times — it 
never fails to catch me unawares, it is so 
extraordinarily heavy!) 

The Dynakit, of course, is in two units; 
I have both the power amplifier and the 
preamp unit. There's little to say about the 
power amplifier in use, other than to note 
its weight, its nice chrome bottom, and the 
utter silence which issues from the loud- 
speaker when the input is shorted out! No 
hum in this unit, as far as I can hear. The 
rest is an old story with many readers — 
this is a famous unit by now. 

The preamp is widely known and a bit 
on the unusual side. It is one of the rare 
models that is not self -powered ; it plugs 
into the main amp for its juice. That makes 
it small and plenty compact. But it also 
means a lot of cabling between the two 
units, and you can't space them apart more 
than the short cable length available. In 
use, you'll have three cables between the 
two sections, power cord for the power amp 
(which turns on with the preamp when 
plugged into it), power cable for the pre- 
amp tubes and the signal connection from 
preamp to main amp. A bit cluttered, if out 
in the open — and I always forget the signal 
connection when I hook the system up in a 
strange place. But I do like the thin-line 
shape of the preamp unit. Neat and con- 
venient. 

If I may be constructive, I suggest these 
mild disadvantages. First, there is a bit of 
noise in mine, more than is ideal. Being a 
kit, this one may surfer from individual ills. 
It isn't bad, but it is there — for my ear, 
anyhow. Second, I get annoyed at the odd 
space-saving indicator paste-on for connec- 
tions, at the rear. It is a "picture" of the 
inputs, etc., and yon look at it like a map, 
then go find the proper facility. True, there 
probably wasn't room for anything else in 
this very compact rear end. But does it have 
to be shiny gold metal — so that light re- 
flects from it and the lettering is mostly 
invisible? A very minor point, but it can 
annoy, especially when you crane your neck 
over back wards to get a look at the rear of 
the unit, only to be greeted with bright 
golden flashes! 

Due to the compact size, the control 
knobs are a bit on the small side, too. Not 
important, but this was one more incom- 
patibility when I was using this preamp 
along with the Eico and its rather large 
control knobs for my stereo demonstration. 
A little volume knob on this unit, a big 
knob on the other, the settings different, 
the position on the panel different ... no 
wonder I got mixed up once in awhile. 

Don't take all this too seriously; the unit 
is the most economical of space, the most 
compact that I've run into so far and its 
general shape, performance and facilities 
are likely to please a lot of people jp 



new AMPEX 

RECORDS STEREO 

and plays both 2-track and 4-track tapes 




Record stereo off the air; copy stereo tapes and discs 

Here's stereo recording of full professional quality. The Ampex 
Universal Series 950 recorder/reproducer enables you to build a 
stereo tape library of highest quality at lowest cost. Records mon- 
aurally, too, from radio, tv sound, phonograph records, and "live" 
from microphone. (Also available is the Ampex monaural recorder/ 
stereophonic reproducer, model 910.) 

Benefit from traditionally fine Ampex engineering features 

With the Universale instant-acting head switch, you can shift 
from 2-track to 4-track operation at will, and play back as long 
as 4 hours and 16 minutes of stereo music on a single reel of tape 
(2400 ft.). Automatic stop at end of reel. 

Enjoy years of flawless, trouble-free operation 

The Universale performance will be within specifications the day 
you install it and for years afterwards. Its three precision dual 
head stacks (one each for record, playback and erase) are built to 
tolerances as close as 10 millionths of an inch. Twin pre-amplifiers 
provide output to match either your own amplifier-speakers or 
Ampex units. 



MAIL COUPON TODAY FOR COMPLETE SPECIFICATIONS AND DETAILS 

AMPEX AUDIO, INC. 

1060-HKIFER ROAD • SUNNYVALE, CALIFORNIA 
Please mail me full information on the 
UNIVERSAL "A" (900 series): 
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GRADO 



"Truly 
the 
world's 
finest..." 



STEREO CARTRIDGE $49.50 

COMPATIBLE WITH, 
Monaural # Lateral ■ Vertical 
S»ereo ■ West rex • Winter 

STEfiEO TONE ARM $29,95 

FinBSi Walnut Wood 
A Wires and Shield 




Report from Pre-Festival Salzburg 



HAROLD LAWRENCE 



The CHIEF attractions of Salzburg dur- 
ing pro-Festival clays are the city itself, 
which is rightly described as a "Baroque 
jewel," and its impressive natural setting. 
Looking down upon Salzburg from the 
mighty fortress of the archbishops, Festung 
llohensalzburg, is like seeing the plan of a 
17th-lSth century town brought to life. 
Virtually all the buildings in the heart of 
the City date back to 1500-1750. The only 
apparent touches of modernity are the 
trams , electric cnbles, autos, and a few 
houses of more recent vintage scattered un- 
obstrusively throughout the city. 

Huddled in :i valley, straddling the Sal- 
zach River, this once-powerful citadel of 
Catholic authority is surrounded on all sides 
by huge mountains ranging in size from the 
Gaisberg and Untersbcrg, to the taller, 
snow-tipped peaks of more distant eleva- 
tions. The layout of the city is a contrast 
of narrow streets and majestic open 
squares. 

Life in Salzburg is typical of scores of 
other old cities in Europe whose livelihood 
center around the tourist trade. The height 
of the season occurs towards the end of July 
when the Salzburg Music Festival goes into 
full swing. During the entire month of Au- 
gust, visitors have a wide choice of musical 
events each day, from opera to symphonic, 
chamber and liturgical mus ; e. Weather per- 
mitting, outdoor concerts are given in the 
Mi ra bell Gardens, and in other parts of this 
picturesque capital of upper Austria. 

During this period, Salzburg is bursting 
at its baroque seams; restaurants are 
jammed, hotels solidly booked, streets 
crowded, and theaters and halls tilled to 
capacity. Singers, conductors, instrumental- 
ists, reporters, record ing personnel from 
Philips and Radio Salzburg, high society 
and just plain tourists loudly exchange 
greetings and gossip in the Cafe Tomaselli 
and along the Getreidegassc while native 
Salzburgmns who are not merchants go into 
hiding. 

Visiting Mozart's birthplace in June, 
weeks before the rest of the musical world 
descends upon Salzburg en masse is a far 
more relaxing affair. Then, the city assumes 
a less harried expression. Those tourists who 
visit the city at that time are women from 
the neighbouring countryside in their color- 
ful drndls and men in feathered hats and 
shorts. For the benefit of visitors who come 
to Salzburg in pre-Festival time, there is a 
"Spring Festival" consisting of a few scat- 
tered chamber music concerts and church 
performances. The visitors, however, need 
not fear missing any of these since they are 
hardly of the same calibre as those of Festi- 
val variety. A regular year-round feature of 



* 26 W. Ninth St., Xeiu Yorl: 11, N. Y. 



Salzburg's musical life, however, is the 
world-famous Marionette Theater. 

Since its founding in 1913, the Salzburg 
Marionette Theater has built up a reper- 
toire including six Mozart operas, Strauss's 
Die Fledcrmaus, and several ballets and 
plays. Bemhard Paumgartner, one of the 
leading organizers of the Salzburg festi- 
vals, lauded the "subtle, unworldly, theatri- 
cal art of the [Salzburg] marionettes with 
their strange, weightless, stylized move- 
ments and their supernatural gradations of 
color and sound." The Marionette Theater 
makes it possible, Dr. Paumgartner con- 
tinues, for many of Mozart's works which 
are unsuited to the large stage "to be 
brought to full realization on the marion- 
ette stage." 

Having read this glowing tribute to the 
artistic importance of the Salzburg Marion- 
ette Theater, it was with great anticipation 
that we looked forward to our first evening 
of puppet opera. Mozart's The Magic Flute 
was the scheduled performance. AVe were 
curious to learn whether a "live" cast or a 
recording was to be used. The answer was 
provided in the program booklet we pur- 
chased as we were ushered to our seats. The 
musical sound track was taken from a 
Radio Salzburg recording made in 1952 at 
the Festspielhaus with a distinguished 
group of singers and the Vienna Philhar- 
monic. 

From the very first notes of the Overture, 
it was immediately apparent that both the 
recording and the playback equipment were 
hopelessly inadequate. The original record- 
ing had obviously been made at stage level 
judging from the thumping sounds, and the 
off- focus, over-reverberant pickup. In addi- 
tion, the audio system in the Marionette 
Theater reproduced this recording with all 
the clarity and presence of a portable 
phonograph of pre-LP vintage with a fre- 
quency response of 150-5000 cps and a sub- 
stantial peak around 1000 cps. Following 
this sonic ordeal, the curtain rose on a taste- 
fully designed miniature stage, and the ac- 
tion of the opera began. 

What then ensued could only be described 
as a high -brow Punch and Judy show. The 
fearsome, fire- snorting dragon being clob- 
bered to death by the three fairies, Papa- 
geno clattering noisily across the stage wav- 
ing his plume-covered arms, the animals 
prancing harmlessly to the sound of the 
magic flute — all this was sure fire entertain- 
ment for the kiddies, but hardly the magi- 
cal, subtle creation praised by Paumgart- 
ner. To be sure, a painstaking attention to 
detail went into this production; the con- 
struction of each puppet makes for an as- 
tonishing number of different movements. 
Each puppet has a special head joint which 
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endows it with its own distinctive expres- 
sions. The puppeteers make every effort to 
render their wooden figures as lifelike as 
possible. Gestures and clever bodily move- 
ments partly compensate for the puppet's 
frozen face, the head joints are employed to 
simulate even the singer's characteristic toss 
of the head as he brings off a tricky phrase. 

The final results, despite the skill and 
imagination of the puppeteers, emerge with 
somewhat less success than the lowly Punch 
and Judy show. Where the action calls for 
a comedy situation, the marionettes hit 
their stride. But Mozart's The Magic Flute 
abounds in lengthy arias of great musical 
beauty sung by fairly static figures. It is in 
these moments that one is painfully aware 
of both the inferior recording and the enor- 
mous discrepancy between the sound of the 
live artist breathing deeply and straining 
his body to produce tones of great power 
and the pitifully small, lifeless doll staring 
dumbly out over the footlights, moving his 
limbs and head in awkward, jerky move- 
ments. That the producers of the Marion- 
ette Theater were cognizant of this discrep- 
ancy was made plain by their wholesale 
abridgments of all arias in the opera. 

The puppet theater would no doubt be 
better served by completely live sound, 
rather than by recordings. Also, it might be 
wiser for puppeteers to restrict themselves 
more or less to works which were originally 
written for marionette performances. These 
include such works as Haydn's opera, 
Philemon und Bavcix and Falla's Master 
Peter's Puppet Show. JE 



COMING HI-FI SHOWS 



According to our latest information, the 
following is a list of the high fidelity shows 
presently scheduled for the next few 
months : 

Sept. 5-7— Albany, N. Y. ; DeWitt Clinton 
Hotel. (RIGO\ 

Sept. 19-21 — Chicago, 111.; Palmer House 
Hotel. (International Sifjht # Sound Ex- 
position) 

Sept. 19-21— Syracuse, N. Y. ; Onandaga 
Hotel. (RIGO) 

Sept. 26-28— Rochester, N. Y.; Sheraton 
Hotel. (EIGO) 

Sept. 30-Oct. 4— New York; Trade Show 
Bldg. (IE FN) 

Oct. 3-5— St. Louis, Mo.; Statler. (EIGO) 

Oct. 10-12 — Cincinnati, Ohio ; Sheraton- 
Gibson. (RIGO) 

Oct. 17-19— Detroit, Mich. : Statler. 
(RIGO) 

Oct. 29-Nov. 1— Montreal, Canada; Wind- 
sor Hotel. (Dominion High Fidelity si$- 
soeiaiion) 

Nov. 7-9— Omaha, Neb.; Paxton. (RIGO) 
Nov. 14-16 — Kansas Citv, Mo.; Pickwick. 
(RIGO) 

Nov. 21-23— Seattle, Wash.; New Washing- 
ton. (RIGO) 

Jan. 9-11 — Minneapolis, Minn.; Dvkman. 
(RIGO) 

Jan. 30-Fel>. 1 — Indianapolis, Ind.; Ant- 
lers. (RIGO) 

Mar. 6-8 — Denver, Colo. ; Cosmopolitan. 
(RIGO) 

Mar. 20-22— Baltimore, Md. ; Lord Balti- 
more. (RIGO) 

Apr. 3-5 — Pittsburgh, Pa.; Peiin-Slieraton. 
(RIGO) 

Apr. 10-12— Buffalo, N. Y. ; Statler. 
(RIGO) 
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Model 130 



Jansjen* 



x 

. . . Uncanny smoothness and un- N 
obtrusiveness ... a spaciousness 
of sound which sets it apart from 
most other tweeters. There is no 
audible pattern of directivity in 
the horizontal plane. With the 
JansZen speaker, the entire ap- 
parent sound source broadened 
out . . . sparkingly different from 
other tweeters. Instrumental com- 
binations which had been sub- 
mergedon other speakersemerged 
with startling clarity." 

^ The Audio League Report. 
V. Authorized quotation No. 52 





The JansZen Dynamic sets new 
standards in cone woofers. 
Unique design concepts, com- 
bined with new materials has 
resulted in awoofersystem which 
can be used singly or in pairswith 
the JansZen Electrostatic. 



The Z-200 System 





Model 250 measures only 18% " high 
(exclusive of legs) by 24%" wide by 
14" deep 



A complete range loudspeaker sys- 
tem using the incomparable Jans- 
Zen Electrostatic mid and high 
range speaker (Model 130U) with 
the new JansZen Dynamic. 

The JansZen Z-200 was picked by 
the Institute of Contemporary Art 
as The high quality loudspeaker in 
its price class and above for ex- 
hibit at the U.S. Pavilion of the 
Brussels World's Fair. 



Model Z-200 measures only 32" high 
(including 4" legs) by 24%" wide 
by 14" deep 



\ 



Designed by Arthur A. Janszen 



NOW more than ever... 
Hear the Music, not the Speaker 

Write for literature and the name of your nearest dealer 

Products of NESHAMINY ELECTRONIC CORP., Neshaminy, Pa. 
Export Division: 25 Warren Street, N.Y.C. 7 • Cable Simonfrice, N.Y, 
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STEREO PRODUCTS REVIEW 



LOUDSPEAKERS 

• Bozak Stereo Speaker System. Unique 
design of the Bozak B-304 "Stereo-Fan- 
tasy" blends the sound from stereo 
sources into a unified front similar to 
that of a concert hall, with individual in- 
struments and voices in their proper po- 
sitions within the larger bodies of sound. 




There is no "hole in the middle," no beam- 
ing, and the stereo effect is evidenced over 
a wide listening area. Two complete, but 
separated, B302A speaker systems, each 
in its own infinite baffle, are directed out- 
ward through the ends of the B-304 cabi- 
net. Hinged "directors" permit optimum 
use of room acoustics. Each B-302A sys- 
tem should be driven by an amplifier with 
at least 30 watts output. Frequency range 
of the Stereo-Fantasy is 40 to 16,000 cps. 
Bozak Sales Company, Darien, Conn. 

H-9 

• Electro-Voice "Stereon" Speaker Sys- 
tem. Along with the well-known Series 20 
stereo cartridges and "Power Points," E-V 
is introducing a number of other stereo 
accessories, including a control unit, a test 
record, and speaker systems. An example 
of the latter is the Stereon, a system en- 
gineered io solve the space problem by 
eliminating the need for a second large full- 




range speaker. The Stereon is comprised 
of mid-bass, treble, and high-frequency 
drivers, and reproduces only the frequen- 
cies needed, according to Electro- Voice, 
for stereo, namely, those above 300 cps. 
When used in conjunction with a full- 
ranse speaker (such as was illustrated 
on the cover of the Hay, 195S, issue of 
AUDIO), the Stereon completes a stereo 
system of the highest order. The E-V 
stereo demonstration record contains six 
selections chosen from ABC-Paramount's 
first stereo releases. All were recorded us- 
ing the E-V Variable-D cardioid micro- 
phone. Electro-Voice, Inc., Buchanan, Mich. 

H-10 

• Fr&zier "Stereo-Master" Speaker Sys- 
tem. This system consists of two "Dixie- 
lander" folded-horn speakers with special 
mounting assembly for 30-deg. separation. 
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Since the woofer horns and the tweeter 
horns have the same axis for each chan- 
nel, separation is apparent for all musi- 
cal instruments, including those in the 
high-frequency range. High efficiency of 




the Stereo-Master permits the use of eco- 
nomical low-power amplifiers 'with excel- 
lent results. Comfortable living-room vol- 
ume is obtained with as little as 0.25 watt 
feeding each channel. Tasteful design and 
hand-crafted furniture finish of the Stereo- 
Master will add to the decor of any listen- 
ing room. Dimensions are 60"wx32%"hx 
22"d. International Electronics Corpora- 
tion, 2649 Brenner Drive, Dallas 20, Texas. 

H-ll 

• General-Electric "Stereo" Bookshelf 
Speaker System. Where space is at a 
premium, this new G. E. introduction pro- 
vides an excellent answer to the music 




lover who must think in terms of com- 
pact speaker enclosures. Ideal for small- 
apartment stereo systems, the Stereo 
Classic, measures only 9"h x S%"d x 17% "I. 
Extended bass results from a newly-de- 
signed 6- in. woofer with high -compliance 
cone suspension in infinite baffle. The 
2 % -in. tweeter is of the direct-radiating 
cone-type. The system is also offered as a 
kit without enclosure. General Electric 
Company, Specialty Electronic Components 
Dept., AS, W. Genesee St., Auburn, N.Y. 

H-12 

• KLH Model Six Speaker System. Not- 
withstanding its compactness, which suits 
it ideally for stereo use, this new KLH 
model is a full-range two-way speaker 
system capable of superb audio perform- 
ance. Use of the patented acoustic sus- 
pension principle, together with special 
cones and suspensions developed by KLH, 
permits clean reproduction of very low 
frequencies and excellent transient char- 
acteristics. The tweeter is a small cone- 
type direct-radiator, also developed in the 
KLH laboratories. A built in LC crossover 
network has provision for increasing or 
decreasing the high-frequency level 3.0 
db. Two Model Six's, properly placed, will 
give home stereo performance of the high- 
est order. Dimensions are 23 W"h X 12 ^"w- 
x 11 %"<\. KLH Research & Development 
Corporation, 30 Cross St., Cambridge, 
Mass. H-13 




KLH 

o Tannoy "Belvedere" Speaker Enclosure. 

The Belvedere is a handsomely-finished 
and acoustically-correct cabinet engineered 
to complement Tannoy 12-in. dual concen- 
tric and direct-radiator speakers, provid- 
ing an integrated sound source particu- 




larly directed to stereophonic reproduc- 
tion. The cabinet is a damped, dual-ported 
bass refiex, designed to give maximum 
performance for minimum size. Since all 
sides are finished it can be used either hor- 
izontally of vertically. Dimensions are 2ti" 
x IS" x 12"d. Available in walnut or mahog- 
any. Tannoy (America) Ltd., Box 177, Eiist 
Norwich, X.Y. H-14 

• United Speaker System. Compactness is 
combined with excellent performance in 
the Series X-100 speaker system, making 
the unit exceptionally well-suited for 
home stereo installation. Extended bass 
response and clean transients free from 
cone breakup result from critical resist- 
ance loading of frequencies below 200 cps. 
The X-100 incorporates two 12-in. United 
woofers with free-air resonance of -10 cps 
and a specially designed tweeter which 
offers high-frequency response to well be- 
yond IS, 000 cps. Power rating is 24 watts. 
Decorator-designed enclosures are con- 
structed of 94 -in. plywood — glued, 
screwed, and braced internally to pre- 
vent cabinet resonances. Dimensions are 
24" x 24" x United Speaker Sys- 
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The latest high fidelity developments from Rek-O-Kut Co., Inc., 38-19 108th St., Corona 68, N. Y. 



AMERICA'S BEST-SELLING ARM RE-DESIGNED FOR STEREO 



Model S-120- 12 
Model S-160- 16 




PRICES OF THE NEW STEREO-MONAURAL ARMS ARE: MODEL 
S-120, 12" ARM, $27.95; MODEL S-160, 16" ARM, $30.95. 



The fabulous Rek-O-Kut Tonearm (the arm that 
outsold all others 9 to 1 ) now goes stereo! Here are some 
of the new basic features which make this tonearm a 
"must" in any fine stereo or monaural high fidelity sys- 
tem: 1. Mass of the shell increased ... to lower the point 
of resonance. 2. Larger, heavier counterweight. 3. 4-con- 
ductor lead ... to accommodate all 3 and 4-terminal 
stereo cartridges. 4. Four-prong shell for easy phasing of 
stereo cartridges. 5. Supplied with wires already con- 
nected to terminal strip. 

In addition, the new S-120 and S-160 Stero-Mon- 
aural arms retain these exclusive engineering features 
of the famous A-120 and A-160 arms: friction-free 
micro-bearing pivot and adjustable Micrometer counter- 
weight! 



Stereo Conversion Kit 
Converts A-120, A-160 
Monaural Tonearms For 
Stereo Reproduction! 

Rek-O-Kut A-120 and A-160 
Monaural Tonearms now can be eas- 
ily and quickly converted for stereo 
with the new Rek-O-Kut Stereo Con- 
version Kit. The new kit saves Rek- 
O-Kut monaural tonearm owners a 
minimum of ten dollars, and includes 
all parts and two simple tools re- 
quired for the conversion. The pro- 
cedures are simple ... the entire con- 
version can be made in ten minutes. 
No mechanical skill is needed, no 
tools, other than those furnished in 
the kit, are required. 

The ease with which conversion 
can be made reflects the simplicity 
of the basic Rek-O-Kut Tonearm 
design. AU parts are warranteed. 




Model SC-12- 12" -$17.95 net Model SC-1 6 - 1 6" - $1 9.95 net 



Conversion Made In 
3 Simple Steps 

The arm assembly is 
removed from the base by 
loosening a single set 
screw with wrench pro- 
vided. Old arm and count- 
erweight are removed 
from swivel by loosening 
two screws. New pre- 
assembled stereo arm and 
counterweight are in- 
serted in swivel and 4- 
conductor lead is pulled 
through the bottom. 

After re-assembly, 
leads are connected to the 
terminal block furnished 
in the kit. 




SPECIAL FREE OFFER! 

Popular Audax Stylus Balance 
Your Gift With Purchase Of 
Stereo Arm or Conversion Kit! 

The free gift of a popular Audax 
Stylus Balance (regular value — 
$3.95 ) , is now being offered by Rek- 
O-Kut to purchasers of either the 
new Stereo-Monaural Tonearm or 
Conversion Kit. This special pre- 
mium is automatically included with 
both of these new products now 
available from your high fidelity 
dealer. The Audax Stylus Balance 
gift offer ends August 31st, 1958 



WRITE FOR NEW TONEARM CATALOG! 

ENGINEERED FOR THE STUDIO. ..DESIGN ED FOR THE HOME 
Export: Morhan Exporting Corp., 458 Broadway, N. Y 13, N. Y. • Canada:. Atlas Radio Corp. 50 Wingold Avenue, Toronto 10 r Ontario 
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lems, 11)2 William St., East Orange, N.J. 

H-15 

© Wharf odale Speaker Systems For Stereo. 

Keeping" pace with the trend toward com- 
pact speaker systems especially well- 
adapted to the requirements of stereo in 
the home, Wharfedale is introducing- two 
new ready- to- play models. The W/AF/1 
contains a Wharfedale W10/FS13 10-in. 



system, are pre-cut and drilled tor simple 
assembly. Styled to add elegance to sur- 
roundings, the cabinet is fashioned with 
gold and black panels, with trim and 
hardware chosen to emphasize the over- 
all effect. Rich-toned grille cloth is flecked 
with gold and black. The center section 
of the enclosure has ample room for an 
AM-FM tuner, tape deck, stereo pream- 
plifier, power amplifiers, record player, 
and record storage space. The end sec- 
tions are speaker enclosures, which may 
be purchased separately if desired. Slid- 
ing' doors provide convenient access to 
the player and record-storage compart- 
ments. Heath Company, 305 Territorial 
Road, Benton Harbor, Mich. H-17 

• "Wellcor High- Fidelity Enclosures- High- 
lighting an extensive line of fine cabi- 
netry equally suitable for stereo and 
monophonie music systems is the Model 
1^1 equipment cabinet. A strikingly hand- 




full-range speaker with matching tweeter 
and balance control. Dimensions are 
30»h x 17"w x 12"d. The W/AF/2 system 
is similar in appearance, but somewhat 
larger in size, measuring 36%"h x 23"w x 
15%"d. It incorporates a Wharfedale Super 
12/FS/AI, 12-in. full-range speaker plus 
a Super 3 tweeter with balance control. 
Enclosures for both systems were de- 
signed by G. A. Eriggs, and incorporate a 
new patented "acoustic filter" which im- 
proves power handling capacity at low 
frequencies and reduces standing wave ef- 
fects. Available finishes are mahogany, 
walnut, and blonde. British Industries 
Corporal ion, Port Washington, N. Y. 

H-16 

EQUIPMENT CABINETS 

• Heathkit Stereo Equipment Cabinet. All 

parts of this superbly designed enclosure, 
which will contain an entire stereo music 





some furniture piece, it accommodates 
tuner, amplifier, and preanvp (either shelf 
and/or panel mounted), changer or turn- 
table wilii lti-in. transcription arm, and 
portable tape recorder mounted on slide- 
out shelf. Also included are two separate 
compartments fitted for disc and tape 
storage. Turntable compartment is top- 
loading with all-position lid support. 
Shock -resistant rubber-cuvered cleats are 
provided for the mounting board. Recessed 
precision-hinged doors are equipped with 
magnetic catches. Dimensions are 44"w x 
2S"h x 21"d, plus 4-in. self-leveling legs. 
Matching speaker enclosures are of 
equally impressive construction and fin- 
ish. Wellcor, Inc., 1214 N. Wells St., Chi- 
cago 10, 111. H-18 



AMPLIFIERS 



• BB212 Stereo Control Center With. Dual 
Amplifier. The ST10A affords an econom- 
ical means of converting an existing 
monophonie hi-fi system into a 2-chan- 
nel stereo system. The unit contains two 
separate channels which are regulated 




simultaneously by a single volume con- 
trol. Channel 1 consists of a preamplifier, 
a. 10-watt power amplifier, and a tone 
control, Channel 2 consists of a pream- 
plifier for driving the high-level input of 
the amplifier in an existing installation. 
With the ST10A and your present music 
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system, only an additional speaker is 
necessary to enjoy true stereo sound. 

The DB212 control center and dual am- 
plifier is a complete stereo amplifying 
system, including two 12-watt power am- 
plifiers. Frequency response is 20 to 
20,000 cps ±1.0 db and harmonic d\st.*v- 
tion is 0.5 per cent at rated output. Bass 
and treble controls are peaked at 60 cps 
and 10 kc, respectively. In addition to con- 
ventional controls, the DB212 includes a 
speaker phasing switch, which may be 
used to eliminate the "hole in the middle" 
effect which occurs when speakers are 
operated out of phase. David Bogen Com- 
pany, P. O. Box 500, Paramus, N. J. H-19 

• Eico Stereo Amplifier /Kit. Available in 
either kit of fully-wired form, the Model 
HFS1 stereo amplifier incorporates two 
14-watt channels. Among its features are 
separate low-level inputs in each channel 
for magnetic cartridge, tape head, and 
microphone. High-level inputs are pro- 




vided for AM tuner, FM tuner, FM multi- 
plex, and two auxiliary signal sources. 
Ganged level and tone controls and sepa- 
rate balance control afford excellent 
stereo flexibility. Identical Williamson- 
type power amplifiers use ELS4's in out- 
put stages. Tone control ranges are ±15 
db at 50 and 10,000 cps. Frequency re- 
sponse at 2.0 watts (1.0 watt each chan- 
nel) is 10 cps to 100 kc within + 0.5 db. 
Harmonic distortion is less than 1.0 per 
cent from 50 to 5000 cps at full rated out- 
put. Electronic Instrument Co., Inc., 33-00 
Northern Blvd., Long Island City 1, N.Y. 

H-20 

• G-ro mines 24-Watt Stereo Amplifier. Both 
economy and excellent performance are 
combined in the Grommes Model 24PG, a 
complete preamplifier and power amplifier 
on a single chassis. Two 12-watt channels 
convert to 24 watts of monophonie power 
when no stereo source is available. Fre- 




quency response is 20 to 20,000 u.ps within 
+ 0.5 db. Harmonic distortion is less than 
1.0 per cent and intermodulation under 2.0 
per cent at full rated output. All controls 
are ganged for ease of stereo operation. 
Ten inputs accommodate virtually any 
type of signal source. Along with all con- 
ventional adjustments, a channel-balance 
control permits variation of input to 
stereo speakers. Push-button switches are 
used for rumble and scratch filters, and 
to disable loudness control compensation. 
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SR-380 FM-AM TUNER WITH STEREO 
PRE-AMP AND TONE CONTROL $1 89,60 

This Hi-Fi instrument represent "the fyii accom- 
plishment of a challenging objective — the com- 
bining- on one chassis of a dual channel profes- 
sional stereo pre-amp and tone control with that 
of a Deluxe FAA-AM Tuner. 

Some of the outstanding features are: 

■ Stereo (dual} inputs For tape heads with 3 posi- 
tions of equalization for 15 (NARTB), 7 y f% and 
3% I.P.S., phono cartridge [both magnetic and 
ceramic), tape recorder, and aux. The FM posi- 
tion has a stereo channel input for use with the" 
~ r r future FM multiplex transmission. It may now be 

used for stereo FM-FM or FM-AM by inserting 
another FM or AM source, • Extremely stable 
FM sensitivity of 3 t/v for 20 db quieting, which 
is unaffected by a mismarched antenna. • Push-button operated rumble and scratch filters. ■ Stereo 
balance control. • Push-button type channel reverse and monaural-stereo switches. • Elimination oi 
hum and heat due to absence of power supply. 




SR-534 34 WATT 
BASIC STEREO AMPLIFIER $106.60 

The SR-534 offers clear cut superiority tn design, 
construction, endurance and, most important, 
performance. The design is that of two indepen- 
dently controlled and terminated 17 watt sec- 
fians. Eoch section is capable of delivering pow- 
er beyond usability in the average home instal- 
lation with distortion characteristics found only 
in the mosl expensive basic amplifiers. 

Some of the outstanding features are: 

• 17 watts power output each section, 34 watts 

output for combined dual channel monaural use. • Less than 1% Inter- 
modulatian Distortion at rated output. Less than 0.5% I.M. at 10 watts 
output •. Frequency response of rh0.5 db 10 to 50,000 c.p.s. at 1 watt. 

* tdeol regulation with the new GZ34 rectifier tube working in conjunc- 
tion with an extra large transformer. 

Write for complete brochure on all SR Stereo Reproducers 
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You turn a dial . . . and something wonderful happens! 
You're there . . . reliving the original performance, 
hearing the songs you love with a new 
brilliant clarity . . . hearing the depth of life 
in each musical passage. Grommes 
Stereo is stereophonic reproduction at 
it's finest . . . superb fidelity 
with a new realistic depth . . . 
bringing you truly, music 
that lives. 





Handsomely styled 
in gleaming gold and white 
set in a leatherette case 



You be the judge . . . Your Grommes High Fidelity Dealer 
will be happy to demonstrate this exciting new line of 
Grommes Stereo Amplifiers. 




Send me full details 
on the new Grommes 
Stereo Line 



C^t'OMMCS — Division of Precision Electronics Inc. 
Dept. 0000, 9101 King Street, Franklin Park, Illinois 

Name 



Street. 
City 



_2one_ 



_State_ 



Precision Electronics, Inc., fllOl King- St 
Franklin Park, IU. ■ H -" Z1 

PRE AMP-CONTROL UNITS 

• Leak "Point One Stereo" Preamplifier 
and "Stereo 50" Power Amplifier. Every 
factor important in stereo has been taken 
into consideration in design ot these new 
British-made units recently announced by 




H. J. Leak and Co., Ltd. Five stereo inputs 
permit operation from virtually any type 
of signal source, including microphones. 
Bass and treble controls permit boost and 
cut of 16 db at 30 cps and ] 5 kc, respec- 
tively. Balance control allows for a differ- 




ence of U db in sensitivity of loud-speak- 
ers. All controls are of the dual ganged 
type, operative on both channels simul- 
taneously. Distortion of the "Point One 
Stereo" preamplifier is less than 0.1 per 
cent for 1.25 volt output. The "Stereo 50" 
p o w e r a m p 1 i fi e r c o n t a in s t w o 2 5 - w - ; 1 1 1 
maximum output channels, each identical 
in g-ain within 0.5 db. Frequency response 
is within +0.5 db from 20 to 20,000 cps. 
British Industries Corporation, Port 
Washington, X.Y. H-22 

• Pilot Stereo Pieamplifier and Matching- 
Power Amplifier. The Pilot Model SP-210 
contains two identical preamplifiers with 
ganged controls for convenient stereo- 
phonic operation. Designed as a matched 




companion to Pilot stereo amplifiers, such 
as the Model SA-232 (illustrated), it de- 
rives its power from the basic amplifier 
with which it is used. Among- controls is 
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an automatic equipment shut-off switch 
which operates when the final record on 
a changer has been played. The switch 
may be deactivated when desired. Six 
dual-channel inputs include provisions for 
microphones and tape heads. Feedback- 
type tone controls afford low distortion 
and permit low-impedance output. Fre- 
quency response is 20 to 20,000 cps within 
±1.0 db and total distortion is 0.2 per 
cent at maximum sensitivity. The Model 
SA-232 basic amplifier is a dual-channel 
unit with continuous power output rating 
of 32 watts for both channels. Frequencv 
response is 20 to 20,000 cps and total har- 
monic distortion is under 1.0 per cent. 
Hum level is 90 db below rated output. 
Pilot Radio Corporation, 37-06 36th St., 
Long- Island City 1, N. Y. H-23 

• Sarg-ent-Rayment Stereo Amplifier Sys- 
tem. The S-R Model 17-17 represents the 
combination on a. single chassis of two 
professional- type preamplifiers, including- 
tone controls, with a stereo power ampli- 
fier, each channel of which is rated at 17 
watts. Type ELS 4 tubes are used in a 




dual push-pull output circuit to deliver 
rated power with less than 1.5 per cent 
intermodulation. Harmonic distortion is 
well under 1.0 per cent. Controls are of 
the dual ganged type, affording- ease and 
accuracy of stereo operation. Bass and 
treble controls afford up to 15 db boost 
at -10 and 15,000 cps, respectively, with 
loss than 1.0 db rise at mid-frequency. An 
S-position selector switch controls inputs 
and equalization for various tyes of re- 
cordings. Carbon deposited resistors are 
used in the preamp section of the 17-17 
to ensure low noise. Sargent-Rayment Co., 
41)20 E. 12th St., Oakland 1, Calif. 

H-24 

• Stromber«r-Carlson Stereo Amplifier. 

Low-distortion Type EL84 tubes are used 
in the output stages of the ASR-133 am- 
plifier, which incorporates two 12- watt 
channels which may be combined to de- 
liver 24 watts when the unit is used mono- 
phonically. Frequency response is 20 to 




20,000 cps within ±1.0 db. Inputs are pro- 
vided for magnetic cartridge, crystal car- 
tridge, tape head, tuner, and auxiliary de- 
vices. Independent volume and tone con- 
trols are provided for each channel, with 
a master volume control for adjusting the 
level of both channels simultaneously. 
Harmonic distortion is less than 1.5 per 
cent. A two-position switch affords RJAA 
equalization for records and NARTB 
equalization for tape. Stromberg'-Carlson, 
Rochester 3, N.Y. H-25 

• Altec Master Stereo Control. Develop- 
ment of an inexpensive master stereo con- 
control for converting* two monophonic 
amplifiers to stereo operation has been 
announced by Altec Lansing. The new 
Model S40 control unit is designed for use 
with Altec's well-known 344A monophonic 
amplifier. It provides master channel con- 
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a reassuring sign 




... of quality 

One of the most reassuring sights you can see on the face of a loud- 
speaker — is the KLH trademark. It represents that the product is one 
of a series of distinctly superior loudspeaker systems. These systems 
are evolved from a newly improved KLH formula for constructing 
speakers employing the acoustic suspension principle. At the labora- 
tories of KLH, fine engineering experience does not stop at loud- 
speakers, but extends to exhaustive research and development in the 
fields of acoustics and sonics. 

In plain truth - whether the application is for monaural or stereo — the KLH 
performs in a way no other loudspeaker can equal Why not make the 
comparison and assure yourself a surprising experience of listening enjoy- 
ment—at better hi-fi shops everywhere. For complete information and the 
name of your KLH dealer, write to Department SI 18. 
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trol for two :'»44A's W ft tab. 
gether for ifl-Wfktt stereo. 
P>'Ugi 



can l>e used to- 
The S40 simply 
enables the user 




Equipment (Corporation, 10-40 
Long Island City 1, X. Y. 



4 5th Ave., 
H-28 



build what it takes 
to get the best 

high fidelity 

SOUND REPRODUCTION 



IT TAKES THE FINEST OF COMPONENTS 
-PRECISION JBL SIGNATURE LOUD SPEAKER UNITS- 




THE U130 
EXTENDED 
RANGE SPEAKER 



... 

* 



THE 175DLH 
HIGH FREQUENCY 
ASSEMBLY 



OR THE 075 
HIGH FREQUENCY 
UNIT 



to convert to stereo by the simple addi- 
tion of another 3 44 A and a second speaker. 
Altec Pausing Corporation, Anaheim, 
I Calif. H-26 

I e Dynakit Stereo Control. Complete stereo 
I control facilities can be readily added to 
a pair of J>ynakit preamplifiers with the 
new DSC-1 kit which can be assembled 
in less than one hour. In addition to the 
conventional dual volume control, the 
DSC-1 includes a balance control to equal- 
ize inter-channel levels, loudness compen- 
sation with a disabling- switch, a channel 
reversing- switch, and a dual tape monitor 



-to get the best in high fidelity sound. And to get all 
of the rich, crisp, accurate, deep down bass generated 
by your D130, you must mount it in a carefully con- 
structed, engineered acoustical enclosure. One of the 
most popular enclosures ever made, because of its com- 
pact dimensions and smooth, clean response, is the 
JBL Harkness Model C40-a back-loaded folded horn. 
Sound below 150 cps is radiated from the back of your 
D130 through the horn. Above 150 cps the speaker acts 
as a direct radiator. The six foot long, exponentially- 
flared horn path is ingeniously folded within sleek, 
low enclosure measuring only 38" wide. The horn is 
completely contained within the enclosure and is 
independent of room walls. 



Prove your woodworking skill and get 
the greatest thrill high fidelity can 
give you. Here is a project that will 
make use of your finest craftsmanship 
for the enjoyment of yourself and 
your family — a project you can show 
off to others with pride. Detailed 
production prints, complete with a 
list of parts, and step-by-step 
instructions have now been released 
by the factory. The set is yours 
for only three dollars. 



BUILD YOUR 
C40 FROM 
PRODUCTION 
PRINTS 



r 
i 
i 



USE THIS FORM TO ORDER YOUR PLANS 1 



JAMES B. LANSING SOUND, INC. 

3249 Casitas Ave., Los Angeles 39, Calif. 

-Enclosed find $3.00 



Gentlemen: 

for one set of Model C40 Production Prints. 
Please print clearly or type your name 
and complete address: 

Name 

Address 




switch. A unique auxiliary adjustment is 
the "blend" control, which permits mix- 
ing the stereo channels in controllable 
proportion. It also allows the reproduction 
of stereo prog-ram sources through mono- 
phonic systems, so that stereo discs can 
be played monophonically without the 
need to change cartridge hookup. Dynaco, 
Inc., 6 1 7 N. 41st St., Philadelhia 4, Pa. 

H-27 

• Fairchild Stereo Components. Every ele- 
ment of perfection is incorporated in the 
new Fairchild Model 24 S stereo preampli- 
fier and the 2S2 stereo arm. The preamp 
combines extreme simplicity of operation 
with accuracy of equalization and flexi- 
bility of control. The unit includes two 
completely independent preamplifiers, with 
individual bass, treble and level adjust- 
ments for each channel. Single-knob over- 
all gain control preserves individual chan- 
nel adjustments and balance. Mono-stereo 
switching electronically cancels vertical 
cartridge output for use with standard 
microgroove records. The 2S0 stereo arm 
embodies a. number of refinements and 
improvements in the well-known 2S0 
monophonic arm, making it especially suit- 
able for stereo use. Fairchild Recording 
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• risher Stereo Pre amplifier -Equalizer. 

Completely self-contained and self -pow- 
ered on a* single chassis, the PR-60 pre- 
a nip-equalizer is designed for remote 
operation, henre has no controls. It pro- 
vides necessary |p ^amplification for low- 
level sti-n-o en rt ridges, and equalization 




for stereo records. With a simple modifi- 
cation, the PK-66 may be used as a pre- 
amplifier-equalizer for direct connection 
from stereo tape playback heads, or as a 
two-channel preamplifier for two micro- 
phones. The PR- 60 contains two inputs 
for signal sources, and two outputs for 
connection to an audio control system. 
Fisher Kadio Corporation, 21-21 '14 th 
Drive, Pong Island City 1, N.Y. 

H-29 

• Knight Stereo/Monophonic Preamplifier. 

Excellent quality is combined with low 
cost in this complete audio control center. 
Included in its features is a gain control 
for each channel plus a master control 
for adjust ing both channels simultane- 
ously. Full tape and record equalization 




are included for monopfnmic use. Fre- 
quency response is 20 to 20,000 cps ± 1.0 
db. Controls include bass and treble, 
scratch filter, rumble filter, loudness 
switch, and mono-stereo and channel -re- 
verse switch. All filaments are operated 
on d.c. to ensure minimum hum. Ten in- 
puts are provided for virtually every type 
of signal source, including microphone. 
Allied Radio Corporation, 100 N. Western 
Ave., Chicago SO, 111. H-30 

• Mcintosh Stereo-Facility Preamplifier. 

Identical in electrical and mechanical 
characteristics to the renowned Model 
C-S Professional Audio Compensator, the 
Model C-SS is designed for use with any 
existing preamplifier to serve as a second- 
channel preamp and master control in 
stereo systems. It does not obsolete any 
other equipment, and has sufficient in- 
built flexibility for matching unbalanced 
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I switch. A unique auxiliary adjustment is 
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stereo systems employing two dissimilar 
speaker systems. Basically the unit is a 
C-8 with the addition of three features: 
(1) a stereo mode selector — which 
switches between monophonic and stereo 
reproduction, selects either one of the two 




channels for monophonic use and feeds 
both amplifiers, or reverses the channels 
in stereo; (2) a stereo balance control; 
and (3) a granted master volume control. 
Mcintosh Laboratory, Inc., 4 Chambers St., 
Bingham ton, N.Y. H-31 

• Fentron Stereo Play /Monophonic Record 
Preamplifier. Although designed primarily 
for use with Pentron tape mechanisms, 
which it matches in appearance, the Model 
CA-24 may be used with equal effective- 
ness with any standard tape deck. Fea- 
tures include an illuminated recording- 




level meter, safety interlock to prevent 
accidental erasure, record push button, 
and individual gain control for each chan- 
nel. Automatic hum -balance control as- 
sures minimum noise level. Frequency re- 
sonse is 20 to 20,000 cps with exceedingly 
low distortion. Within the near future 
PentroTi will introduce conversion kits for 
ndapting existing Pentron tape recorders 
to stereo playback, as well as a number of 
new models which will handle both I- and 
2-track stereo and half-track monophonic 
recordings. The Pentron Corporation, Chi- 
.■ago 24, 111. H-32 

• H. H. Scott Stereo Preamplifier. Many 
fen tures of the well-known Scott Model 
121 monophonic preamplifier are inherent 
in the new Model 130 which is designed 
for stereo. Unique among features of the 
new model is its indicator-light control 



panel. As the input-selector switch is 
turned, lights flash on to give visual indi- 
cation of the mode of operation. Other 
front-panel controls include a pickup-se- 
lector switch for selection between two 
stereo cartridges, stereo tape monitor 
switch, scratch filter, rumble filter, phase 
reversal switch, loudness- volume switch 
stereo selector, separate bass and treble 
controls for both stereo channels, stereo 
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HERE IS HOW YOU CAH 
CONVERT TO STEREO... 



You tan play any monaural source connected to Amplify "A" th . 
both amplifiers, effectively doubling power output 



Mia e, "i yr>u rtt rndhilot il^rea tape 
recofduifl* a 5 you mflfn; them 



You can reverse chantujit 
■ ' program material requi'M 



Utv f ov ploy ilr,reo from 
ony *(,:•.. ,i 



For ploying, monaural records 
with your stereo pickup 




ProwFtiii* lo« timers £ j fn pi! ii-^ii on 
on tnanrtirl-., if rkHtncd 



.'.loth.T power switch lurn'j. an A-C of 
ha! Ei ojruilifiris timullaneousiy 



Play ony monaural tourte connected to 
Amplifier "8" through both amplifiers 



Thf mailer volume control adjust* volume levt'l 
of both amplifiers simultaneously 



HERE'S HOW THE 
STEREO-DAPTOR 
WORKS 




NEW H. H. SCOTT 

STEREO-DAPTOR RMSM 

• Updates your present 

H. H. Scott System 
for Stereo records and tape. 
• Lets you buy a monaural 

H. H. Scott System 

now; convert later. 

Just add the Stereo-Daptor and a new H. H. Scott 
amplifier to your present H. H. Scott system and you 
can play the new stereo records, stereo tape, stereo 
AM-FM or stereo from any source. 

The Stereo-Daptor permits control of two separate 
amplifiers from a central point. A Master Volume Con- 
trol adjusts the volume levels of both channels si- 
multaneously. Special switching lets you play Stereo, 
Reverse Stereo, use your Stereo Pickup on Monaural 
Records, or play monaural program material through 
both amplifiers at the same time. This 
gives you the full power of both ampli- 
fiers. No internal changes are required 
when used with H. H. Scott amplifiers. 



only 



IMPORTANT! Stereo-Daptor works with 
AH current H. H. Scott amplifiers and 
most older models . . . with any system 
having separate pre-amplifier and power 
amplifier . . . and with complete amplifiers 
having tape monitor input and output provisions 



SPECIFICATIONS 

H. H. Scott Stereo-Daptor 
Stereomaster Control Center 

Compatibility: Any amplifier in any of 
the groups shown below may he used 
with a second amplifier IN THE 
SAME GROUP for best results with 
the Stereo-Daptor. 
Group I: 99-A,B.C,D; 210-F; 120-A; 
120-B; 210-C, 

Group tt : 121 -A.B.C; 210-0 r £. 
Group III: Any systems with separate 
preamplifiers and power amplifiers. 
Group IV: Two identical complete 
amplifiers having tape monitoring, 
input and output connections. 
Controls: Master Volume: Loudness- 
Volume: Function Selector (with 
these positions — Stereo; Reverse 
Stereo ; Monaural Records ; Monaural 
Channel A; Monaural Channel B) 
Tape Monitor: Power off (on volume 
control). 

Connecting Cablos: Four two-foot 
shielded cables are supplied for all 
necessary connections. Maximum 
recommended cable length 3 feet. 
Custom Installation: The Stereo-Daptor 
is easily custom mounted, and no 
special mounting escutcheons are 
required. 

Price: $24.95* completely enclosed. 

Accessory cases extra 

*alighUy higher West of the Rockies 



Send for Complete 
Information Now 




H. H. Scott Inc. Ill Powdermlll Road, Maynard, Mass. 

Export : Telesco Inlernalional Corp., 36 West 40th Street, New York City 

Rush me complete information on the New 

H. H. Scott Stereo-Daptor and your new catalog A -8. 



NAME 

ADDRESS 

CITY STATE. 



in the new Model 130 which is designer! I amniiriv,.« f rn m ^ntr?il nrant. A M Jiatpr Vnhimp. Hon- 



firmin I £W-A*R fi fi ■ ?lrt-F- l3fl.A ■ 



balance control, and loudness control. In- 
dividual with the Model 130 is a phase 
reversal switch which permits reversing 
the phase of one channel ISO deg. with 
relation to the other. Maximum sensitiv- 
ity of the unit is 1.5 mv, allowing - it to be 
connected directly to stereo heads without 
use of an additional preamplifier. H. H. 
Scott, Inc., Ill Powdermill Road, May- 
nard, Mass. H-33 



TUNERS 



• Arkay Stereo Tuner Kit. Engineered for 
simultaneous reception of FM and AM 
broadcasts or for monophonic reception of 
either FM or AM, the Model ST-11 is ac- 
tually two distinct tuners in a composite 
unit. The advanced engineering features 
contained in its design provide the custom 
builder with a self-powered stereo tuner 



The preamplifier section of the AX20 is 
a dual stereo device incorporating ganged 
bass and treble tone controls, loudness 
control, contour control, rumble Alter, bal- 
ance control, mode switch, speaker selec- 
tor and function switches. The first pre- 
amplifier drives the AX20 power ampli- 
fier, while the second delivers 0.5-volt out- 
put for driving the owner's present am- 
plifier. Harmon-Kardon, Inc., 520 Main St., 
Westbury, N.Y. H-35 

• Madison Fielding* Stereo Tuner. The M-F 

Series 330 incorporates two sensitive tun- 
ers on a single compact chassis. The tun- 
ers can be used individually for AM or 
FM reception, or can be used simultane- 




with remarkable flexibility of operation. 
Sensitivity of the FM section is 4.0 micro- 
volts for 20 db quieting. Frequency re- 
sponse is uniform from 20 to 20,000 cps. 
AM sensitivity is 2.0 microvolts for 20-db 
signal-to-noise ratio. Variable bandwidth 
i-f stages permit adjustment of AM fre- 
quency response from 20 to 3500 cps in 
narrow-band position, to S500 in wide- 
band position. Both sections have flywheel 
tuning with edge-lighted slide-rule scale. 
Large pictorial diagrams and an instruc- 
tion manual written in non-technical ter- 
minology make construction of the ST-11 
an easy chore for the average layman. 
Arkay Kadio Kits Inc., 120 Cedar St., New 
York 6, X.Y. H-34 

e Harman-Xardon TP200 Stereo Tuner / 
Preamplifier and AX20 Dual Stereo Pre- 
amplifier with 20-Watt Power Amplifier. 

Known as The Concerto, the TP200 in- 
corporates a complete FM and AM tuner 
with dual stereo preamplifiers in a com- 
pact enclosure. AM and FM sections of 



ously to receive AM-FM stereo broad- 
casts. A special multiplex output is pro- 
vided for use when this form of broad- 
casting becomes available in the listener's 
locality. An exclusive "dual-stereoscopic" 
tuning indicator permits visual center-of- 
channel tuning for both AM and FM sig- 
nals simultaneously. Sensitivity of the 
FM section is 2.0 microvolts for 20 db 
quieting. Frequency response is uniform 
within 1.0 db from 20 to 20,000 cps. The 
AM section has 3.0-microvolt sensitivity 
and features a separate tuned r.f. stage 
for maximum selectivity. Madison Field- 
ing Corporation, 5 Lorimer St., Brooklyn, 
^■Y- H-36 

TAPE EQUIPMENT 

• Ampex 4-Track Stereo Unit. Offering 
such unique features as a choice of 4-track 
or 2-track stereo playback, half- or full- 
track monophonic playback and half-track 
monophonic record, and automatic end-of- 
reel shut-off, the new Ampex Universal 
"A" (900 Series) is now being shipped to 
dealers throughout the country. A single 
lever, indicated by the arrow in the illus- 




PLAYS AND *EC0flD! MORAUiiAL TAPE5 



- "IONIC TAPtS. ALSO 



the unit are completely separate and can 
be tuned independently to receive stereo 
or monophonic broadcasts. A jack is pro- 
vided for the addition of an FM multiplex 
adapter. Two tape outputs for driving a 
tape recorder are provided, independent of 
all controls. 

The AX20 amplifier assembly, known as 
The Nocturne, offers an ideal means to 





convert any existing monophonic system 
to complete stereo. One simple connection 
to the present basic amplifier does it all. 



»U \J I 8 1/ C U 



tration, on the head assembly is used to 
adjust the machine to the desired func- 
tion. Tapes may be played or recorded at 
either 7.5 or 3.75 ips. Foreseeing the ad- 
vent of 4-channel recording, Ampex engi- 
neers incorporated the necessary basic 
features into the original "A" Series de- 
sign, including an adaptable head assem- 
bly and stable 3.75-ips tape speed. Ad- 
vance engineered during the past year 
and waiting release of the new 1 -track 
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recorded tapes, the Universal "A" models 
are now being shipped in all Ampex con- 
soles, modular units, portables, and un- 
mounted tape decks. In addition, a simple 
conversion is available to bring the ad- 
vantages of -i-track stereo to present Am- 
pex owners, thus up-grading their "A" 
series recorders to keep abreast of this 
significant advance. Ampex Audio, Inc., 
1020 Kifer Road, Sunnyvale, Calif. H-37 

e Portable Stereo "Mag-neniite." Engi- 
neered to fill the need for a compact self- 
contained stereo tape recorder, this unit 
is available in three single-speed models 
which operate at 15, 7.5, or 3.75 ips. The 
15- and 7.5-ips models meet primary and 
secondary NARTE standards, respectively. 




High-gain record-playback amplifiers are 
powered by inexpensive flashlight cells 
and one E battery which last 100 hours. 
The spring-operated motor operates with 
flutter within ±0.1 per cent over the full 
winding cycle. Independent gain adjust- 
ment is provided for each channel. Stereo 
headphones may be used to monitor while 
recording. Recordings can be made while 
the instrument is in motion or in any 
position. Housed in a weather-tight alu- 
m i n u m ca se w h i c h measures but S % " x 
11" x 10", the Stereo Magnemite weighs 
only 17 lbs. Amplifier Corp. of America, 
3JtS Broadway, New York 13, N.Y. H-38 

© Roberts Stereo Reproducer/Monophonic 
Recorder. The featured attraction in this 
new Roberts Model 90-S professional-type 
recorder is a wide-range stacked stereo 




head which permits playback flat within 
±2.0 from 10 to 15,000 cps. The drive 
mechanism is powered by a hysteresis 
synchronous motor which holds wow and 
flutter well within professional standards. 
A two-speed unit, the 90-S may be oper- 
ated at 7.5 or 3.75 ips in either horizontal 
or vertical position. An illuminated VU 
meter and an index counter facilitate re- 
cording and location of desired program 
material on a spool of tape. Timing ac- 
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curacy is 0.2 per cent. Roberts Electronics 
Inc., 102S N. La Brea Ave., Los Angeles, 
Calif. H _39 

• Stancil-Hoffiuan Portable Stereo "Mini- 
tape." This recorder, which is a self-con- 
tained battery-operated unit, has virtually 
all of the features of larg-e line-operated 
machines. Housed in a drawn aluminum 
case 9"xl2"x5" and weighing- 13 lbs., it 
is available in a choice of 7.5 or 3.75 ips 




tape speeds. A battery charge will power 
the Mini tape for two hours and it may be 
either remotely or locally controlled. It 
will operate in motion so that recordings 
can be made even on roller coasters, in 
moving trains, and under similar demand- 
ing situations. Stacked recording and play- 
hack heads are used with separate ampli- 
fiers to permit stereo monitoring simulta- 
neously with recording. Both amplifiers 
use transistors throughout. Recordings 
made on the Minitape may be reproduced 
on any standard playback equipment. A 
single nickel cadmium battery powers 
the amplifiers and the well-regulated mo- 
tor. Accessories include cigarette-lighter 
charging attachment, automatic battery 
charger, and other items broadening the 
use of the Minitape. The Stancil-Hoffman 
Corporation, 1)21 N. Highland Ave., Holly- 
wood 38, Calif. H-40 

• Tandberg" Stereo Conversion Equipment. 

Owners and buyers of Tandberg Model 3-S 
(for stereo) tape recorders will find the 
uses for their equipment greatly expanded 
with announcement of the new Model 241 
stereo- record preamplifier which permits 
stereophonic recording, and the Model 529 
4 -track stereo head. The 241 is a plug-in 
device which can be disconnected and 




stored when not in use, thus not affecting 
the operating convenience of the recorder. 
The 259, in addition to handling the new 
4-track stereo, will play present half- 
track stereo and monophonic tapes as 
well. R-ecent improvements which have 
been made in the Model 3-S (illustrated) 
include: a bass switch which provides 12 
db of bass boost at 70 cps, and an auto- 
malic tape stop which shuts off the ma- 
chine at the end of a reel. Reeves Equip- 
ment Corp,, 10 E. 52nd St., New York 22, 
N.Y. H-41 



Point One 
to consider 
for Stereo 



ILEA IK 

"POINT ONE" 
BRITAIN'S FINEST AMPLIFIERS 



Only Leak "Point One" Amplifiers keep distortion 
to l/lOth Of 1% AT FULL RATED POWER! 




Therefore, Leak "Point One" Amplifiers can guarantee 
truly realistic, satisfying stereo reproduction! 



HERE'S HOW YOU CAN APPLY THESE GREAT REMOTE CONTROL POWER AMPLIFIERS 
TO YOUR STEREO OR MONAURAL HIGH FIDELITY SYSTEM: 


IF YOU ARE 
STARTING YOUR 
HIGH - FIDELITY 
SYSTEM 


A PAIR OF LEAK AMPLIFIERS FOR MONAURAL NOW, STEREO 
WHEN YOU'RE READY. For example, two 25-watt Leak amplifiers 
equal a 50-watt single channel system, 25-watt double channel 
stereo. This is your most flexible type of high-fidelity system 
today. 


IF YOU 
NOW HAVE ONE 
AMPLIFIER 


AS A SECOND POWER AMPLIFIER TO CONVERT TO STEREO. If 

you have an amplifier now, just add a Leak power amplifier (and 
suitable preamp) and enjoy the realism, clarity and dimension 
which stereo promises but can only deliver through an ampli- 
fier of such quality. 


IF YOU HAVE 
A STEREO 
(BINAURAL) TUNER 


AS A PAIR OF AMPLIFIERS FOR STEREO SIMULCAST, Used in con- 
nection with your stereophonic tuner, Leak power amplifiers 
(with suitable preamp) deliver the full quality of stereo radio 
at its very best. Built around professional components, Leak 
amplifiers assure you outstanding performance for years. 


IF YOU ARE 
INTERESTED IN 
STEREO TAPE 


FOR STEREO TAPE RECORDING AND PLAYBACK. One Leak jjower 
amplifier now for single channel, another now or later for stereo. 
This is an excellent way to insure the performance which a fine 
tape recorder can give you. (You'll often find the preamp is 
already built into the tape recorder). 


IF YOU ARE 
A PROFESSIONAL 
AUDIO ENGINEER 


FOR SIMULTANEOUS COMMERCIAL TRANSMISSION. Since 1945, 
Leak amplifiers have been the choice of the BBC and other pro- 
fessional users all over the world. This preference for Leak 
engineering is as valid today for stereo use as it was when Harold, 
Leak presented the first audio amplifier with 0.1% distortion. 



77(0 Leak Unci* surprisingly moderate in cost. Three Leak Power Amplifiers to choose from : 
■ TL/12 Plus, 12-Watts, $89 ■ TL/25 Plus, 25-Watts, $109.50 -TL/SO Plus, 50-Watts, $149 
and two Leak Preamplifiers : 
■ "Point One Plus" $55 ■ "Varislope HI" $79 

We'll be glad to sctid you a free 
Leak Comparator Sheet, 
comparing all Leak models and features. 
Write Dept. LK-18 BRITISH INDUSTRIES CORP.. PORT WASHINGTON, N. Y. 
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* Winners of 1958 Fashion 

■ Foundotion of America Ga\6 
Medal for Distinctive Sfyling. 

BEAUTY* 
<z*td 



PERFORMANCE 
TO MATCH 



Advance Audio En gins oring Now 
incorporated only in ARRAY'S 
eaty-to-build Hi-Fi Kit Linei 




Ark ay Stereo 
Dual Channel 
ContraJ Center 
SP-S 

The first and only unit of Its kind! Precisian 
engineered for all stereo needs- present and 
future. Completely i el hp a were a, sensitive 
dual preamps wMti dual Inputs antf outputs; 
cathode -followers. For use with stereo or 
majvaurjl (ape decks, phonos, luners (Incl. 
multiplex) etc. Exclusive engineering prin- 
ciples provide unparalleled flexibility, l.e, 
control compensates far amplifier differences, 
reverse position, hi, lo filters etc. 8 inpu ts. 

4 eulputs- Must bet jeenL,. UftWEEl 

SAVE! fasy-to build hit |WJeVl 




See and Hear 

LIVING 
SOUND 




IfADffiS III 
AUDIO TV t HI-FI 
fQV'PME/vr 



>nrn Ref| - 35<i Book " Lct ' s Ta|k 

iKtt' Abjut STEREO" — available 
■ at your dealer's . . . yours 
for the asking. No obligation. 
Prices 5% higher west of Mississippi 



120 CEDAR STREET 
NEW YORK 6 



• Tape Recording" Components. Viking of 
Minneapolis, 9600 Aldrich Ave., South, 
Minneapolis, Minn., now offers a complete 
line of components for tape recording, 
making it possible for the recordist to 
custom-tailor his system to his own needs. 
Model S5 (pictured) is the finest home- 
type deck in the line, and features flutter- 




filter belt drive, two motors, dual rotary 
control, footage counter, and space for 
five heads, which may be full- track, half- 
track, or four- track models, with combi- 
nations for erasing', record/playback, or 
playback only. A complete line of ampli- 
fiers for both monophonic and stereo re- 
cording" are also ava liable so that any 
type of system may be set up. H-42 

PHONO EQUIPMENT 

• And ax Stereo Pickup Arm Kit. Serving 
the interest of economy as well as assur- 
ing top performance, the Audax arm has 
only two moving" parts — the precision ver- 
tical and lateral pivots which assure the 
freedom of motion so necessary for play- 




ing" stereo records. A screwdriver is the 
only tool needed for assembly and time 
required is approximately 15 minutes. 
Wired to accommodate either stereo or 
monophonic cartridges, the Audak arm 
kit is available in both 12- and 16-in. 
models. Audax Division of Rek-O-Kut 
Company, Inc., 38-19 lOSth St., Corona 
6S, N.Y. H-43 

• Belden Stereo Tone Arm Cable. Spe- 
cifically designed for stereo systems, the 
new Belden No. 8430 cable has two 32- 
AWG copper conductors with 0.009-in. 
vinyl insulation, making it extremely 




identification. Available on 10-, 25-, and 
2 50-ft. spools from all Belden distribu- 
tors. Belden Manufacturing' Company, Chi- 
cago 80, nil H-44 

• Garrard Model 4HP Deluxe Manual 
Record Player. Fully wired for stereo- 
phonic and monophonic operation, this 
new Garrard model contains a 12-in. turn- 
table complete with transcript ion- type 
tone-arm mounted on a single unit plate. 
Although modest in price, the 4HF affords 
most of the features usually expected in 




equipment considerably higher in cost. 
Variable speed adjustment is available on 
each of the four standard operating 
speeds. Automatic start-stop is built into 
the tone arm rest. A newly-designed cen- 
ter spindle housing is equipped with a 
pressure lubricating system. Handsome 
black, white and chrome styling. British 
Industries Corporation, Port Washington, 
N.Y. H-45 

• Pickering" "Stereotable." Engineered pri- 
marily to defeat the rumble problem in 
stereo record reproduction, the new Pick- 
ering Gyropoise S00 turn-table utilizes a 
form of magnetic suspension in place of 
conventional mechanical linkage. The 




Stereotable is a single-speed machine — 
33 Mi rpm — and incorporates a built-in pre- 
cision leveling adjustment. Vertical period 
of spring suspension is below 5 cps, and 
compound vertical rumble attenuation is 
12 db /octave below resonance. Noise is 65 
db below reference level, and speed ac- 
curacy is ± 2.0 per cent total variation. 
Pickering &. Company, Inc., Plain view, 
N.Y. H-46 

• Rek - O - Kut Stereo - Monophonic Tone 
Arm. Equipped with a die-cast aluminum 
cartridge shell designed to accommodate 
3- and 4-terminal stereo cartridges, this 
new Rek-O-Kut arm incorporates a num- 
ber of features which assure virtually 




flexible, light weight, 
eter. Conductors are 



and small 
rolnr-uoded 



diam- 

r ea sy 



friction-free vertical and horizontal move- 
ment. Open-front design permits visual 
location of stylus in record groove. While 
mechanically a single unit, the arm is 
divided into two sections isolated acous- 
tically from each other. Resonance varies 
from 12 to 15 cps, depending upon the 
cartridge employed. Rek-O-Kut Company, 
Inc., 3S-19 lOSth St., Corona 6S, N.Y. H-47 
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NEW LITERATURE 



• Fairchild Recording 1 Equipment Corpor- 
ation, 10-4 0 4 0th Ave., Long Island City 1, 
X. Y\, has available a super-duper booklet 
titled "Stereo! . . . the easy way." Higiily 
informative, the publication is entirely 
practical in nature and does a great deal 
to clear the air of confusion which exists 
pit many aspects of the stereo field in 
general. Irrespective of your interest iu 
stereo, you will find this booklet of definite 
value. Write for it. H-l 

• H. H. Scott, Inc., I ll rowdermill Jioad, 
Maynard, Mass., will mail free of charge 
a new brochure which gives full technical 
information on the Scott Stereo-Dapter, a 
device which updates a present component 
system for stereo records arid tapes. With 
the Stereo-Dapter two separate amplifiers 
ran be controlled from a central point. A 
master volume control permits adjusting 
the levels of both channels simultane- 
ously. Kequests for copies of the folder 
should be addressed to Dept. P. H-2 

• American Microphone Manufacturing 
Company, 412 S. Wyman St., Rockford, 111, 
has just issued a Hi -page catalog which 
describes in detail the company's full 
product line. Included are microphones for 
iape recording, broadcast, public address, 
and general purposes, as well as handsets, 
phono cartridges and arms, mobile equip- 
ment, and accessories. The handsome two- 
color Catalog 58 is available free upon 
written request. H-3 

• Radio Products Sales, Inc., 1501 S. Hill 
St., Los Angeles, Calif., has just completed 
a. new catalog for the high fidelity enthu- 
siast and the com me real sound installer. 
Known as the "Sound Foyer Catalog," it 
contains (18 pages of detailed information 
about a wide range of hi-fi and commercial 
sound products. H-4 

• Pickering- & Company, Inc., Sunnyside 
Blvd., Plainview, N. Y., has just published 
"It Takes Two to Stereo," a new booklet 
about the stereo record and how it works. 
Written by Walter O. Stanton, Pickering 
president, its twelve pages of interesting 
information tells the high-fidelity enthu- 
siast what to expect and what to do to con- 
vert from monophonie music to stereo. 
Diagrams and drawings illustrate the dif- 
ferences between conventional and stereo 
records — -how they are recorded and repro- 
duced. Offered free, your request for this 
excellent booklet should be directed to the 
attention of Dept. SB. H-5 

• Sylvania Electric Products Inc., 17 40 

Broadway, New York 19, N. Y. f has re- 
cently published a new booklet entitled 
"Performance Tested Transistor Circuits." 
Intended primarily for hobbyists and stu- 
dents of electronics, the 60 -page publica- 
tion contains a variety of circuits plus in- 
formation on how to build transistorized 
high-fidelity components, test equipment, 
light meters, and special equipment such 
as burglar alarms and metronomes. Copies 
of the booklet may be obtained by remit- 
ting 35 cents for each copy desired to Syl- 
vania Klectric Products Inc., 1100 Main 
St., Buffalo !), N. Y. 

e S.O.S. Cinema Supply Corp., 602 W. 52nd 
St., New York 1!), N. Y., has produced a 
17f>-page illustrated catalog which covers 
practically all equipment for motion-pic- 
ture and TV production. Designed as a 
reference for producers, TV stations, film 
laboratories, advertising agencies and all 
other users of professional motion-picture 
equipment, this 11th edition by S.O.S. is 
said to be the largest work of its kind ever 
attempted within the industry. Prices are 
plainly stated. This excellent reference 
work and buying guide is available free to 
members of the motion-picture and tele- 
vision industry. Requests for copies must 
bp. sent on company letterheads. 





.by WeatketfB 




Weathers has done it again — with 

components engineered specifically 
for the finest reproduction of stereophonic 
sound. These components are the ultimate 
in quality, reliability, and economy. 



2 Superb Stereo Cartridges* 



The Weaihers Ceramic Siereo Cartridge (shown) outperforms any mag- 
netic cartridge. Tracks at2 grams . . . shielded against hum . . . 25dbchannel 
separation ... 15 to 30,000 cps frequency response. Comes complete with 
leads and connectors to fit all standard mountings . . . with diamond stylus 
$17.50 . . . with sapphire stylus $9.75. 

The Weaihers FM Siereo Cartridge for the Weathers FM Pickup. Univer- 
sally acknowledged to be the finest ever made. Gives you the ultimate in 
channel separation (up to 35 db) and 10 to 30,000 cps flat response. Tracks 
at 1 gram . . . never causes record wear. Prices on request. 

•Play both monaural and stereophonic records without damage, 

The Weathers Turntable and FM Pickup 

The lightest, quietest, and smoothest turntable ever produced. Noise level 
is 25 db less than that recorded on today's finest records. Isolated against 
outside vibrations. Rumble and acoustic feedback are practically eliminated. 
Maintains constant speed regardless of variations in line voltage or load. 
The Weathers FM Pickup and Micro Touch Tonearm show absolutely no in- 
termodulation or harmonic distortion and no resonances over the com- 
plete audio spectrum. Prices on request. 



Compatible Speaker Systems 



Shown above at left is the Weath- 
ers Decorator ... at right the 
Fiesta . . . both ideal for stereo. 



Decorator 
Fiesta 



Mahogany Blonde 

each each 

$135.00 $139.00 

$ 59.95 $ 62.50 



See your dealer or write for booklet number 658A. 




i s i o n or 



ADVANCE INDUSTRIES. 



66 E. Gloucester Pike, Barrington,N. J, 
Export: Joseph Plasencia, Inc., 401 Broadway, New York, N. Y. 



WEATHERS TECHNICAL MAGIC IS SOUND 
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DID YOU KNOW 




Marantz Electronic Crossover, 
using twa amplifiers, audibly 
improves mast speaker systems. 
It adds the final touch of perfec- 
tion to deluxe installations. 

-K High fidelity systems at modest 
cost can be made ta give high 
grade performance because of 
the inherent virtues of this mode 
of operation. 




ELECTRONIC CROSSOVER ...$90 

(Cabinet extra) 
Prices slightly higher in West 

marantz company 

25-14 Broadway, Long Island City 6, N. Y- 
Circle 88A 



O. 



who said all brands 
of recording tape 
are alike? 




irish 



ferro-sheen 




Available wherever quality tape is sold. 

Circle 88B 



STEREO RECORD RELEASES 

While there was some doubt in the minds of many whether or not there would be 
enough stereo records on the market to warrant converting the old monophonic sys- 
tem to stereo, it is now apparent that the dam is broken. We cannot guarantee this 
list to be complete, but within the realm of information we have been able to glean from 
the record manufacturers, the records listed below should be available now (a few Septem- 
ber releases are also included). Not all companies are represented — after all, there are 
over 200 labels, and most of them will certainly enter the stereo field. 

Stereo tapes have been around for so long by now that they have their own catalog, and 
sources are so well known that there doesn't seem to be much point in listing all of them 
— this would take pages. 

But those who want to start a stereo record library now may count on these titles being 
available in record stores now, or certainly within a few weeks at most. 



AUDIO FIDELITY 

Mallet Magic AFSD 1825 

Johnny Puleo and His 

Harmonica Gang (Vol. 1) AFSD 1830 
Port Said Music of the Middle 

East AFSD 1833 

Bullring! La Fiesta Brava! 

(Vol. 4) AFSD 1836 

Railroad Sounds AFSD 1843 

Giant Wurlitzer (Vol. 3) AFSD 1844 

La Zambra Music of Spain AFSD 1848 
Lionel AFSD 1849 

Marching Along With the 

Phenomenal Dukes of 

Dixieland AFSD 1851 

Bagpipes and Drums AFSD 18d7 

Music of the African Arab 

(September) AFSD 1S5S 

Johnny Puleo and His 

Harmonica Gang (Vol. 2) 

(September) AFSD 1859 

On Bourbon Street With the 

Phenomenal Dukes of 

Dixieland AFSD 1860 

Sutton Place South 

(September) AFSD 1873 

Al Hirt Swingin' Dixie AFSD 1877 

Molto Italiano! (September) AFSD 1883 

BEL CANTO 

Phiin Vanilla SE-1001 

Aloha To Jazz SR-1002 

Polka Time SR-1003 

More Bounce to the Ounce SR-1004 

Listening to Larry SR-1005 
Harry Marshard Plays 

Resort Favorites ' SR-100G 

(45 rpm) 

Almost Square, Little Bird 45-01 

Bye Bye Blues, The Breeze 45-02 
Plain Vanilla, Charleston Forever 45-03 

Monkey Shines, Chicken Rag 45-04 

COUNTERPOINT 

Zabaleta 542 

Smoky Mountain Ballads 545 
Aldo Parisot plays Boccherini and 

Vivaldi Cello Concerti 555 
Juanita Hall-Bloody Mary Sings 

the Blues 556 

Sounds of Genius 558 

Beethoven Octet 559 

Follow the Drinking Gourd 560 

Portrait of Pee Wee 562 

DECCA 

Mishel Piastro Conducts Great 

Piano Melodies 
Band Masterpieces 
Slaughter on Tenth Avenue 
The Young Lions 
Claude on a Cloud 
Viva Flamenco! 
Wayne King in Hi Fi 
The Magic Islands 
The Concert-Masters of New 

York 
The Firebird Suite 



DL 78719 
DL 78633 
DL 78657 
DL 78719 
DL 78722 
DL 78736 
DL 78751 
DL 79048 

DL 79955 
DL 79978 



ELEKTRA 

Around the World in Stereo SMP-4X 

Tenderly 113-X 
The New York Jazz Quartet Goes 

Native 118-X 

The Jazz Messengers 120-X 
The Original Trinidad Steel Band 

In Stereo 139-X 

In The Glory Land 201-X 

Gypsy Magic 202-X 

Neue Dentsehmeister Band 203-X 



201 S.D. 

202 S.D. 



GRAND AWARD 

The Roaring 20's G.A. 

The Flirty 30's G.A. 
Enoch Light & His 

Orchestra Plav Waltzes 

for Dancing " G.A. 203 S.D. 
Knuckles O'Toole and his 

Orchestra Play Honky 

Tonk Piano G.A. 204 S.D. 

Roman Spectacular G.A. 205 S.D. 
The All Star Alumni 

Orchestra ( Tommy 

Dorsey Hits) G.A. 206 S.D. 
The All Star Alumni 
Orchestra (Glenn 

Miller Hits) G.A. 207 S.D. 
Paul Whiteman and his 

Orchestra Play Hawaiian 

Hits G.A. 208 S.D. 
Knuckles O'Toole Plays the 

Greatest All Time 

Ragtime Hits G.A. 209 S.D. 

Dancing Under The Stars G.A. 210 S.D. 

The Roaring 20's (Vol. 2) G.A. 211 S.D. 

HALLMARK 

Peer Gynt Suite, Cappriecio 

Italiane HLG-500 
Symphony #5 in E Minor 

( Tchaiko wsky ) HLG-50 1 
Symphony #6 in B Minor 

' (Tchaikowsky) HLG-502 

Symphony #2 '(Beethoven) HLG-503 

Wagner Overtures HLG-504 

Mardi Gras and others HLG-505 
Schubert's Unfinished and Third 

Sy mp h o n i es HL G-5 0 0 

Brahm's First Symphony HLG-50 7 
Tchaikowsky's Fourth 

Symphony HLG-508 

Slavic Moods HLG-509 

World Famous Overtures HLG-510 

Tone Poems, Etc.— I1LG-5U 

HIGH FIDELITY RECORDINGS 

Genius of George Wright R 713 
My Fair Lady (George Wright) R 715 

Jazz 'n Razz Ma Tazz R 805 

Taboo R 806 



OMEGA 

Champagne Music 
Marx Makes Broadway 
Destination Moon 
Music For Heavenly Bodies 
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RCA VICTOR 

Gaitc Parisieime (Offenbach) LSC-1817 
Symphony No. 6 "Pathetique" 

( Tcha ikowsky ) LSC - .1 901 
Symphony No/v in A, Fidelio 

Overture, (Beethoven) LSC- 1991 
The Nutcracker, Op. 71 

(Excerpts) (Tchaikowsky) LSC-2052 
The Kite of Spring 

(Stravinsky) LSC-2085 

Hi-Fi Fiedler LSC-2100 

Serenade For Strings LSC-2105 
La Mer (Debussy)— Escalcs 

(ifteiij LSC-2111 

Vienna LSC-2112 
Violin Concerto in D, 

(Tchaikowsky) LSO-2 129 
Symphony in p Minor (Franck) LSC-213L 
lieutenant Kije, (Prokofieff) 
Song of The Nightingale 

(Stravinsky) LSC-2J50 
The Sleeping Beauty 

(Excerpts) (Tchaikowsky) LSC-2177 

The Eeiner Sound LSC-°183 
Billy The Kid— Rodeo 

(Copland) LSC-2,195 
Pictures at an Exhibition 

(Moussorgsky-Eavel ) LSC-220] 
Symphony No. 3, in F/ 

(Brahms) LSC-2209 
Selections From The Desert 

Song LSO1000 
Lena ITorne At The Waldorf 

Astoria LSO-102S 

South Pacific LSO-1032 

Sketches By Skitch LSP-1401 

The Lass With The Delicate Air LSP-1403 

Party Night At Joe's LSP-1476 

Mucho Puente LSP-1479 
The Band Of The Coldstream 

Guards LSP-14S0 

Sweet Seventeen LSP-1487 

Straight Down The Middle LSP-1497 

Around The World LSP-1499 

Lavalle In Ki-Fi LSP-1516 
The New Glenn Miller 

Orchestra In Hi-Fi LSP-1522 

Canadian Sunset LSP-1529 

The Things I Love In Hi-Fi LSP-1543 
Harry Belafonte Presents The 
Millard Thomas Group In 
Music And Songs Of The 

Caribbean L S P - 1 5 5 1 

Be Mine Tonight LSP-1554 

Ealph Flanagan In Hi-Fi L.SP-1555 
Walter Schumann Presents The 

Voices LSP-1558 

A Touch Of The Blues LSP-1566 
Between 18th And 19th On 

Any Street LSP-1567 

On The Bandstand LSP-1579 

Coffee Break LSP-1582 

Have A Wonderful Weekend LSP-1603 

The Holy City LSP-1637 

Deep In A Drum LSP-1645 

From France With Music LSP-Ui4(i 

As Long As There's Music LSP-16'47 
Let's Face The Music And 

Dance LSP-.1667 

Ch;i Cha Pops LSP-16'71 

Under Western Skies LSP-1676 
Something Old, New, Borrowed 

And Blue LSP-107S 

From My Heart LSP-1679 

Julie Andrews Sings LSP-16S1 

Just You, Just Me LSP-1682 

Welcome To My Heart LSP-1717 
George Feyer Takes You To 
Kodgers And Hammerstein's 
"South Pacific" And 
"Oklahoma" 



VANGUARD 

The Four Seasons (Vivaldi) 
Scheherazade (Eimsky- 

Korsakov) 
"Eroica" Symphony 

(Beethoven) 



LSP-1731 



BGS-5001 
SBV-IOSSD 
VSD-2002 



{Continued on page 90) 




The "Lipstik"- 
famous ALTEC 
Condenser Microphone-has the perfect new mate 
THE M-30 CARDIOID CONDENSER 



Now with the new ALTEC M-30, the smallest 
Cardioid Condenser microphone system in 
existence, you can fill both your directional 
and omnidirectional microphone needs with 
ALTEC "Lipstik" microphones. 
The frequency range of the superb new M-30 
Cardioid Condenser, mate to the famous M-20 
"Lipstik," is from 
20 to 20,000 cps 
with an out- 
standing 




smoothness typical of ALTEC condensers. 
It has the same rugged construction, tiny size, 
and light weight of the famous "Lipstik." The 
Cardioid pattern of the new M-30 illustrates 
its high discrimination over a wide frequency 
range. 

We invite critical judgment of both ALTEC'S 
M-20 "Lipstik" and M-30 Cardioid at your 
dealer's. 

When you own both you have an unbeatable 
combination for all your omnidirectional and 
directional microphone needs. 



M-30 MICROPHONE SYSTEM 



Alitor -fr'tn-Miis- 



POLAR CHARACTERISTIC 
M-30 CAR0I0I0 MICROPHONE 



M-30 Cardioid Microphone System 
ONLY $334.00 COMPLETE 
Includes: 

29A Microphone $150,00 
175A Base $ 65.00 

■ 166A Stand Attachment 5 7.00 
169A Shock Mount $ 12.00 
525A Power Supply $100.00 

M-20 "Lipstik" Microphone System 
ONLY $236.00 COMPLETE 



STAY AHEAD WITH 



180 



0 

5 

10 OB 
15 

-20 



M-30 SYSTEM SPECIFICATIONS: 
29A Microphone 

Type: Condenser 

Directivity: Cardioid 

Freq. Range: 20 to 20,000 cps 

Hum: Not susceptible to mag- 
netic fields 

Capacitance: 50 mmf 

Dimensions: 3/4" Diameter, 
25/32 Seated Height 

Finish: Stainless Steel 




SYSTEM OUTPUT LEVEL FROM 
525A POWER SUPPLY: 
Unbalanced: 
High Impedance 

(10,000 ohms or higher) 
-35 db/lv/10 dynes/cm 2 
(open circuit voltage) 
600 ohms 

-54 dbm/10 dynes/cm 2 
150 ohms 

-58 dbm/10 dynes/cm 2 
30 ohms 
-64 dbm/10 dynes/cm 2 
Bafanced: 
Using 4665 Plug-in 
Transformer for 30, 
150 or 600 ohms 
-53 dbm/10 dynes/cm 2 



ALTEC LANSING CORPORATION 

1515 S. Manchester Avenue, Anaheim, California • 161 Sixth Avenue, New York 13, New York 
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This is our 

CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workers 
can save $1.00 on each subscription 
to AUDIO. If you send 6 or more sub- 
scriptions for the U.S., Possessions and 
Canada, they will cost each subscriber 
$3.00 each, 1A less than the regular 
one year subscription price. Present 
subscriptions may be renewed or ex- 
tended as part of a group. Remittance 
to accompany orders. 

AUDIO is still the only publication 
devoted entirely to 

• Audio 

• Broadcasting equipment 

• Acoustics 

• Home music systems 

• Recording 

• PA systems 

• Record Revues 

(Please print) 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ New Q Renewal 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ New □ Renewal 



Name 
Address 



□ New Q Renewal 



Name 
Address 



□ New Q Renewal 

U. S„ Possessions, and Canada onhy 



RADIO MAGAZINES, INC. 

P. O. Box 629, Mineola, N. Y. 





Left to right: Electro-Voice 21-D, ESL C-100, General Electric, GC5. 



STEREO PICKUP REVIEW 

Description and characteristics of most of the stereo 
pickups so far introduced on the U.S. market, together 
with comparative output signals for a standard test record. 



With most of the pickup manufac- 
turers now ready to deliver stereo 
cartridges, a roundup of the char- 
acteristics may be of interest to the audio- 
fan. Were the various units to be described 
in separate paragraphs, each separate de- 
scription would sound almost like every 
other one. The chart on the opposite page 
gives most of the important information 
about the different models. Manufacturers' 
statements about frequency response are 
all reasonably similar, and channel separa- 
tion at 1000 eps is usually stated as "over 
20 db," except in the case of the ceramics 
in which channel separation is listed as 
being somewhat higher — usually in the 
range from 23 to 28 db, the latter figure 
being that of the Ronette. 

All magnetic models — including variable 
reluctance, moving coil, and moving iron — 
are velocity sensitive, and consequently re- 
quire the use of an equalized preamp for 
each channel, with equalization being that 
normally used with pickups of this type. 
The ceramic models have adequate output 
to work directly into the usual high-level 
inputs of an amplifier, although in most 
instances the impedance of the common 
high-level inputs is of the order of 500 K 
ohms, which is likely to attenuate low bass 
response. When working into stated load 
impedances, the ceramics should work into 
a flat amplifier, since they are so designed 
that the normal output iri. frequency curve 
is the complement of the RIAA curve. 
Thus a complete stereo amplifier need have 
no more than two high-gain stages. 

Note that some cartridges have four 
terminals and others have only three. For 
all stereo uses, one side of each winding 
will be connected to ground, with the 
"hot" sides feeding the two channels. Thus, 
only three terminals are required for nor- 
mal stereo operation, and for playing of 



monophouic records through a stereo sys- 
tem. The purist, however, may want to 
change the polarity of the coil connections 
and work the two coils in series for mono- 
phouic reproduction. With the two coils in 
series, either the vertical or the lateral 
component will cancel out, depending on 
the polarities of the coils. Thus a simple 
reversing switch on one of the coils will 
cause the pickup to reproduce cither verti- 
cal or lateral records. For general use in 
the average home system, however, three 
terminals are adequate. When two com- 
pletely separate amplifiers are used for 
the stereo system, the separate-coil connec- 
tion may be some help in avoiding ground 
loops, as well as in phasing the two chan- 
nels. 

The inductance or capacitance of the 
generating elements is given, together with 
the resistance of the coils (where applica- 
ble), and the impedances given are calcu- 
lated from the reactive and resistive com- 
ponents. The values given for compliance 
are those of the manufacturer, as are 
figures for dynamic mass, recommended 
stylus force, stylus radius, and recom- 
mended load resistance. 

Values given for measured output are 
those actually measured from the outer 
groove (1000 cps, 78 rpm) of the Westrcx 
1A test record, which is modulated only 
on the left channel on one side, and only 
on the right channel on the other, with a 
stylus velocity of 5 cm/sec. We have not 
had an opportunity to make measurements 
on those pickups for which no output 
figures are given, but it is believed that 
those we have measured are more accu- 
rate for comparison purposes than pub- 
lished specifications, since all were meas- 
ured under identical conditions and with 
the same record. 
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Left to right: Grado Stereo, Pickering 371, Ronette M3D. 
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Left to right— Stereotwin 200, Shure M3D, Sonotone 8T4 



PICKUP SPECIFICATION CHART 



MAKE 


Modal 


Typo 


Termi. 




R™. 


Imp. 
10CXK, 


Compliance 


Dyn. 
Man 


Rec'd Sty. 
Force 


Stylui 
radius 


Rec'd Lood 


Measured 
Ootpot 












ohmi 


oh mi 


cm/dyne 


ma.' 


grami 


mill 


ohmi 


ASTATIC 


13TB 1 


coromic 


4 


370 (jjjf 




440 K 


2x IfT* 




5-7 


0.7 


2. Gmeg 




CBS 


SC-i 


cerornic 


3 


550 (jpf 




290 K 


2xl0-o 




5-7 


0.8 


1 .2 meg 


0.43 V. 


ESL 


C-500 


moving 
coil 


3 


app. 1 mh 


21 


25 


5x10-* 


3 


2-4 


0.7 


47,000 


4.6 mv 


ELECTRO- 
VOICE 


21-D " 


coromic 


3 


500|i(jf 




320 K 


2x10"° 




6 


0.7 


5.0 mag 


0.47 V. 


FA1RCHILD 


i 

XP-4 


moving 
coil 


4 


3.0 mh 


600 


600 






4 


0.7 




2.9 mv 


G.E. 


GC-5 7 


varioblo 
rolucl. 










4x10"° L 
2.5xl0-*V 


2 


2-4 


0.5 






GRAOO 


Stereo 


moving 
coil 


4 






600 


8 

8x10"° 


1.8 


2 


0.7 


>5000 




PICKERING 


10 

371 


variable 
reluct. 


4 


600 mh 


3000 


4800 






3-6 


0.7 


27-47 K 


4.0 mv 


RONETTE 


BF-40 


ceramic 


3 








3-5x10"* 




4-8 




2.0 meg 


0.54 V. 


IE 

SCOTT 












4000 


3.5 x JO" 6 


I 


3.5 


0.5 


47,000 




SHURE 


M3D 


moving 
magna) 


4 


350 mh 


400 


2150 


4xI0"° 




3-5 


0.7 


50,000 


4,0 mv 


SONOTONE 


8T4 ^ 


ceramic 


4 


590 MM f 




270 K 


2x 10"° 




5-7 


0.7 


I -5 meg 




STEREOTWIN 


200 


moving 
magnet 


3 


220 mh 


600 


1700 


4x10-* 




4-6 


0.7 


47,000 


8.0 mv 


TANNOY 


Vari- 
(win 


variable 
reluct. 














3-4 


0.7 






WEATHERS 




ceramic 














2 


0.7 







Code 

H-48 
H-49 
Hr5Q 
H-5I 
H-52 
H-53 
H-54 
H-55 
H-56 
H-57 
H-58 
H-59 
H-60 
H-61 
H-o2 



NOTES 

1 Several models available, some turnover types with .003-mi! standard stylus. 
- Recommended minimum load for normal low-frequency response. 
:i Professional model also available in integral arm mounting. 
4 Measured with transformer type TM-100. 

I Several types available — turnover, Power point, and with diamond and sapphire styli. 
,J Experimental type; production model is 232. 

7 CC-7 is cartridge type intended for changer use; has 0.7-mil stylus. 
* Compliance depends on stylus force. 

10 Model 196 also available integrated with Unipoise arm. 

II Several models available — turnover, single, and with diamond or sapphire styli. 
'-Pickup and arm integral; intended for turntable use. Imported unit, built by London. 
LB Several models available — turnover, single, and with diamond or sapphire styli. 




Left, Tannoy Varitwin 



Right, Weathers ceramic. 




Low-Cost Hi-Fi with the 
SOUND ECONOMY 




STENTORIAN 

LOUDSPEAKERS 



THE SOUND THAT STANDS ALONE . . . 

Now, with W/R Stentorinns, you can enjoy 
hiph-ciuality high fidelity at unbelievably low, 
low cost! 

Manufactured in England by wo rid -re- 
nowned Whiteley Electrical Radio Company 
— originators of the first commercial por- 
manent magnet loudspeakers in 1 *J 2 7 — 
Stentorians provide a beauty and realism that 
has won the unqualified praise of nearly 
every leading audio critic and user, both here 
and abroad. 

Rut hearing ii believing! Hear the W/R 
Stentorians at your very first opportunity 
, . . and discover for yourself why these 
distinguished units are the leading low-cost 
speakers in the world today. 



STENTORIAN EXTENDED RANGE SPEAKERS 
15" STENTORIAN WOOFER Model HF 1514 

Response, 25 - 4,000 cps.; bass re- 
sonance, 35 cps.; power rating, 25 
watts; 10 lb. Alcomax Magnet System 
List $149.50 
12" STENTORIAN EXTENDE0 RANGE 
LOUDSPEAKER Model HF 1214 
Response, 25 - 14,000 cps.; bass re- 
sonance, 39 cps.; power rating, 15 
watts; 5V2 lb. Alcomax Magnet System 
List $87.50 

Model HF 810 (8") 

Response, 50 — 12,000 cps.; bass re- 
sonance, 65 cps List $18.25 

Model HF 610 (6") 

Response, 60 - 12,000 cps.; bass re- 
sonance, 70 cps List $14.95 

STENTORIAN TWEETER Model T-10 
Response, 2,000 — 16,000 cps.; power 
rating, 5 watts; 2Vz lb. Alcomax Magnet 
System List $35.00 

UNIVERSAL IMPEDANCE LOUDSPEAKERS 

WITH 4, 8 & 16 OHM VOICE COILS 
Model HF 1012-U (10") 
Response, 30 — 14,000 cps.; bass re- 
sonance, 35 cps.; power rating, 10 
watts; 12,000 gauss; 2 lb. Alcomax 

Magnet System List $31.60 

Model 812-U (8") 

Response, 50 - 12,000 cps.; bass 
resonance, 65 cps.; power rating, 10 
watts; 12,000 gauss; 2 lb. Alcomax 

Magnet System List $25.00 

Model HF 816-U 

as above but with 16,000 gauss; 31/2 
fb. Alcomax Magnet System List $49.95 



SPECIAL 
AUDI0PHILE 
NET 



$89.50 

$52.50 
$10.95 
$ 8.95 

$20.95 

$18.95 

$14.95 
$29.50 



STENTORIAN CROSSOVER UNITS 

Input and output impedance, 15 ohms. 
Individual units for crossover at 500, 
1,500 cps List $23.25 



or 3,000 cps List $16.60 

STENTORIAN CONSTANT IMPE0ANCE 
BALANCE OR VOLUME CONTROLS 

For mid-range, high frequency system 
balance, or control of remote loud- 
speakers. Individual units for 4, 8, 
or 16 ohm impedance. List $L1.75 ea. 



$13.95 
$ 9.95 



$ 6.95 
ea. 



For complete literature on these and many 
other famous Stentorian loudspeakers and 
audio accessories, see your dealer or write: 

Barker Sales Company 

339 South Broad Avenue, Ridgeficld, N. J. U.S.A. 

Exclusive Sales Agents tor the U.S.A. and South America 
Charter Member: Inst, of High Fidelity Mfrs., Inc. 

. *T/M Whiteley Electrical Radio Company 
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British Precision Workmanship 
Guarantees Finest Hi-Fi Reproduction 

PARTRIDGE 

Output 

TRANSFORMERS 





The iecondary it brought out at four 
separate sections which may be connected 
in series ar parallel to match speaker impedances of 
0.95, 3.8, 8.5 and 15 ohms by this arrangement. 
• Eoch half primary is bioughl out to terminals as sepa- 
rate windings and is topped for ultro linear performance. 
• Latest groin orientated cores. Fully interleaved. 



5200 Series — for use 
Avoiloble in A 
Model 4 
P5201 
P5202 
P5203 
P5204 

5300 Series — for use 
Avoiloble in 4 
Model | 
P5351 
P5352 
P5353 
P5354 

Write 



in 20 
models 



in 35 
models 



or 35 watt amplifiers with distortion less thon 1 1 



Plate 10 P/ofe Load 
9 — 1 2K ohms 
7 - 9K ohms 
3 - 7K ohms 
3 - 5K ohms 



Tapped At 
43% 
43% 
43% 
20% 



$2500 



NET 



to 50 watt amplifiers with distortion less than 



Plate to Plate Load Tapped At 

9 — 1 2K ohms 43% 

7 - 9K ohms 43% 

5 _ 7X omhs 43% 

3 - 5K ohms 20% 

for Free Brochure and Name of Nearest Deafer 



$3000 



NET 




PARTRIDGE TRANSFORMERS, LTD, 

Sole U, S. Rep. M. SWEDGAL 258 Broadway, New York 7, N. Y, 
Circle 92A 



First at LEONARD RADIO 

the NEW 

AMPLIFIERS 



LIE A IK 




PREAMPLIFIERS 



AMPLIFIERS 



Look at them! 
Look into them! 





THE 3 NEW LEAK AMPLIFIERS High power . . . 

50, 25, 12 watts . . . all at 1/10 of 1% (0.1%) distortion. 
Broadcast and professional components and workmanship 

in an amplifier for home use ! 

THE 2 NEW LEAK PREAMPLIFIERS Compact, handsome, 
flexible . For example, tape recording and playback 
jacks on the front and the rear panels. Four playback 
characteristics cover all records ever made! 

Mail orders—Filled from stock— 25% deposit, balance C.O.D. 



PREAMPLIFIERS 



VARISLOPE UT 
$79.00 



r 


i 




7 




1 


RADIO, INC. 

York 7, N. V. COrtlondl 7-0315 





"POINT ONE" 
$55.00 



STEREO Q & A 

{ front page 20) 

WQXR, as m illustration, is separated 
by 40,000 cps from the adjacent channel 
station on each side of it. There is the 
one prohibition in the F.C.C. rules — if 
interference to another station is caused, 
then the AM station may have to limit its 
modulating frequency to correct the inter- 
ference. 

J. Don't limiting amplifiers at your trans- 
mitters affect your stereo balance? 

We have not found this to be the ease. 
Practically all radio stations, both AM and 
FM, use limiting amplifiers in their chain 
of transmitting* equipment. A limiting am- 
plifier can he used as a protective device, 
or to lay down a stronger audio signal, 
or as a combination of both of these ob- 
jects. Properly adjusted and used primar- 
ily as protective devices (to prevent over- 
modulation), the presence of limiting 
amplifiers in the circuit will not be de- 
tected. 

■/. la WQXl\-h"M going to broadcast multi- 
plex stereo? 

The answer to this question is, "possi- 
bly." Every FM broadcaster today knows 
he is faced with making a decision on FM 
multiplex. Some FM stations primarily 
concerned with non-broadcast services are 
already engaged in multiplex transmission. 
This is being done under the F.C.C.'s Sub- 
sidiary Communications Authorization 
(SOA) which limits their subearrier emis- 
sion to non-broadcast functions. This auto- 
matically eliminates stereo broadcasting. 

A petition was placed before the F.C.C. 
in April of this year to initiate rule mak- 
ing to permit stereo broadcasting using 
FM multiplex. If adopted, this proposal 
would permit stereo with one subearrier 
using the sum-and-difference method. This 
system lias a number of advantages. But 
all multiplexing has the one disadvantage 
of requiring a reduction in the audio level 
on the main carrier. This reduction ranges 
as high as 6 db (a 50 per cent reduction in 
audio level) which, to our way of thinking, 
is a degradation of existing FM service. 
It is quite possible that the advantage may 
outweigh the disadvantage. 

These are the problems currently under 
consideration. Until they are resolved, 
AVQXR plans to continue its AM-FM 
stereo. 

5. What eloes the ''multiplex" jack on -my 
FM tuner mean? 

This "multiplex" jack means that, if an 
FM station hroadcasts on multiplex, and 
you attach to that jack an adaptor, along 
with a preamplifier, an amplifier, and a 
loudspeaker, you'll be able to receive the 
multiplex sub-carrier along with the main 
carrier of the FM station. 

AVe think it is a shame that this "multi- 
plex" jack, while perhaps not being mis- 
represented, is not being fully explained. 
Those we have seen so far do nothing more 
than tap the innards of the FM tuner 
(remember the "television" jack on the 
older radio sets?). JE 
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SUPPRESSION CONTROL 

( from page MS) 



must be short. In amplifiers with tape- 
monitor switches, there is generally a 
tape-recording output with cathode fol- 
io wcr, in which case any audio cable 
will do, and length is not nearly as 
critical; take oft" from the tape output, 
and return to the monitor input. Leave 
the monitor switches on ''monitor" posi- 
tion. 

There is a temptation to use micro- 
phone cable with two wires inside a 
common shield in stereo work. At high 
impedances, this may cause channel leak- 
age, and should be avoided. : 

Installation in Stereo Amps or Preamps 

Those who are fortunate enough to 
own a, good modern stereophonic ampli- 
fier or preamp will find all kinds of con- 
trols to facilitate stereo operation, but 
no VSSC. In one of our pet installa- 



full potentialities the playback equip- 
ment should be designed using good en- 
gineering practices. Because the stereo- 
phonic pickups have an added degree 
of sensitivity they are likely to pick up 
about 3 db more rumble than the mono- 
phonic pickups; therefore high-quality 
turntables and changers should be spe- 
cified. The vertical sensitivity of the 
pickup tends to accentuate the possi- 
bility of feedback, and therefore, the 
cabinet should be well constructed and 
the turntable and the pickup mount 
should be well isolated from the loud- 
speaker. Suppression of low-f requeney 
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tions, we were able to modify the excel- 
lent Pilot S 11-244 Stereo Control Am- 
plifier without marring its appearance 
or jerry-rigging an outboard control, 
since the a.e. power switch is a separate 
knob without auy other control included. 
We removed this switch, and replaced it 
with two ganged pots with an a.c. 
switch attached. With the power on, and 
the control in the minimum position, 
there is no stereo suppression. In the 
maximum clockwise position, the two 
stereo channels are completely fused for 
monaural record playing. 

Other brands of stereo amps and pre- 
amps will lend themselves to this sort 
of modification with a little thought and 
ingenuity. At worst, it will be necessary 
to provide a control somewhere away 
from the panel; we found that as long- 
as shielded line is used, it is not neces- 
sary to shield the control itself. JE 



vertical response is often a practical 
solution for stubborn rumble or feed- 
back problems encountered with moder- 
ately priced equipment. 

The stereophonic pickup should have 
a smooth, peak-free response — not an 
easy task when using 0.5- to 0.7-mil 
stylii— to avoid accentuating its natural 
tendency to reproduce 3 db more surface 
noise than a monophonic pickup. The 
loudspeaker should have an equally 
smooth response. The reward for these 
simple precautions will be an unsur- 
passed new experience in sound repro- 
duction. & 



What are the 
satellites saying? 



From the far reaches of space, our 
satellites continuously send out coded 
data on the conditions they encoun- 
ter — cosmic rays, meteorites, temper- 
atures and other phenomena of great 
value to our understanding of the 
universe in which we live. 

Recently we offered a booklet that 
told how you could use your tape re- 
corder, FM radio receiver and some 
ingenuity to receive and record those 
radio signals from outer space — and 
perhaps make a valuable contribu- 
tion to our satellite program. The of- 
fer was so well received that we de- 
cided to repeat it for anyone who 
missed it the first time. 

Although official tracking and re- 
cording stations have been set up at 
many points around the globe, there 
aren't enough of them to cover every 
point on each satellite's orbit. So, 
amateur recordings from widely scat- 
tered locations throughout the coun- 
try could very well pick up informa- 
tion available from no other source. 

With a few simple modifications, you 
can adapt your home FM receiver 
or communications receiver to bring 
in the signals from the Explorer and 
Vanguard satellites. What's more, by 
recording them at a high tape speed, 
you can actually understand much of 
what the satellites are saying! 

Flow to do this is fully explained 
in our booklet, "You Can Record the 
Satellites." It tells you how to mod- 
ify your equipment to receive, record 
and even interpret the satellite sig- 
nals — and how to make your record- 
ings available to the proper authori- 
ties in the satellite program. Ask your 
Audiotape dealer for a copy of this 
12-page booklet. Or send 10 cents, to 
cover the cost of handling and mail- 
ing, to Dept. AA, Audio Devices, 
Inc., 444 Madison Ave., New York 
22, Hi Y, 
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Fig. 4. Simple outboard integrator box, including two volume controls ganged to- 
gether and a simple variable-stereo-suppression control. Although not shown here, 
a channel-switching system would be appropriate in this addition. 
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LOWEST 

microphonics . 
hum . . ■ noise . . . 

in a high-gain 
dual triode: 




MICROPHONICS: 

Negligible in amplifiers requiring an 
input voltage of at least 50 mv for 
an output of 5 watts. 

HUM AND NOISE LEVEL: 

Better than — 60 db relative to 50 mv 
when the grid circuit impedance is 
no greater than 0.5 megohms (at 60 
cps), the center tap of the heater 
is grounded and the cathode resistor 
is by-passed by a capacitor of at 
least 100 mfd. 

Ask your Amperex distributor about Ampere* voltage 
amplifier, rectifier and output tubes for hi-fi circuits 

Amperex 

ELECTRONIC CORP. 
230 Duffy Avenue 
Hlcksville, L. I., N.Y. 
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OFFERS HH5H 
QUALITY TAPE 

IN A 
PERMANENT 
PLASTIC 
CASE! 




HIGH-QUALITY CARTRIDGE 



WIDE LATITUDE TAPE 

• Protects against dirt, dust, mishandHng. 

• Easy to store. • Exclusive index system. 

• V-slot selection-finder reel. 

• Tapes easily accessible. 




Distortion free, lifetfme lubrication te eliminate 
squeal, adhesion, head deposits: Broad 
j plateau bias assures finest performance on all. 
recorders, high resistance to abrasion, 
print-through, cupping. 

For FREE lifetime lime-tape ruler, write; Dept. Man 

FERRODYNANHCS CORPORATION 

L0DI, NEW JERSEY 
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An example of interesting' detail is 
the bend in the metal at the foot of the 
stylus arm, placing the stylus in proper 
playing position. This bend must be re- 
inforced in some way since its unavoid- 
able direction would otherwise result in 
a flexing of the stylus arm itself. This 
would be undesirable both because some 
stylus motion would be absorbed rather 
than transmitted, and because continu- 
ous flexing of this sort would cause fail- 
ure of the piece, with the high accelera- 
tions involved. It would be possible to 
reinforce this by drawing (forming) to 
a complex shape, but fortunately mod- 




Fig. 7. Assembly of pickup to show mag- 
net structure. 

em materials make such complication as 
unnecessary as it is undesirable. A small 
drop of a special hard-setting epoxy 
cement is applied to the bend. The weight 
of this material is very small and its 
strength tremendous. Because of sur- 
face tension action a drop of the right 
size applied to this area will take a 
shape closely approximating the opti- 
mum strength-to-mass ratio and after it 
has set, the result is an extremely light 
and rigid piece. 

Another important part of such a 
cartridge is the magnetic structure. It 
is necessary to have the greatest possi- 
ble field strength and uniformity, and 
yet size and weight must be kept down 
since it is not desirable to have the total 
cartridge weight too high if it is to 
operate satisfactorily in a majority of 
arms. The magnets are arranged as 
shown in Figs. 2 and 7, and it will be 
seen that the return path for the flux, 
or the "yoke" is actually the base of the 
cartridge. This construction was dictated 
by practical considerations, and the car- 
tridge base is therefore made of a piece 
of Hyperco 35 magnetic alloy. The re- 
luctance of this material and its satura- 
tion characteristics are such that full 
advantage can be taken of the magneto- 
motive force supplied by the magnets, 
which are of Alnico V. 

To keep stray fields and reluctance to 
a minimum, tbe magnets are ground ex- 
tremely flat for as perfect a fit to the 
flat plate as possible. They are then 
assembled in a jig which applies tremen- 
dous pressure, bringing them into inti- 



page 32) 

mate contact with the plate. This pres- 
sure forces the bonding cement out of 
the space between the magnet and the 
yoke except for whatever tiny depres- 
sions are left due to the graininess of the 
material, which thus becomes filled with 
cement instead of air. In this way, the 
greatest possible field is developed in the 
gap where the coil assembly is mounted. 

After this assembly is complete it must 
be magnetized, which is done by means 
of a capacitor-discharge type of mag- 
netizer. The assembly is placed between 
the poles of the magnetizer, with a 
brass piece separating the poles in such 
a way that the flux is required to travel 
through the proper path to energize the 
magnets. This flux density is so great 
that it would much more than saturate 
the yoke, or the base plate. Hence, while 
the charging is going on, the base plate 
is magnetically by-passed by putting a 
piece of soft iron in parallel with it, 
and in this way the magnets are given 
the greatest possible energization. 

Final Assembly 

After the coil assemblies and the bases 
have been completed — including the mag- 
netic assembly and pin blocks for the 
terminals — final assembly can begin. The 
coil structure is mounted to the base and 
the lead wires are soldered to the pin 
terminals. The cartridge is then ready 
for final performance tests and inspec- 
tion. It may be interesting to note that 
in stereo cartridges the phasing of the 
windings is important, and hence the 
coils are color coded when wound. They 
must be connected to the pins in proper 
sequence or the correct stereo relation- 
ship will not be preserved. Four termi- 
nals are used instead of three, for 
although two of these are ground termi- 
nals, four leads give additional flexi- 
bility, and in some circumstances it may 
be desirable to have the two input cir- 
cuits electrically independent. This is 
especially so where two preamplifiers 
not specifically designed to be used to- 
gether are used for stereo. 

Final testing involves not only the 
usual tests for tracking ability, fre- 
quency response, wave shape and dis- 
tortion, but also special checks on in- 
terchannel separation and other require- 
ments peculiar to two-channel pickups. 
Frequent listening tests are also used, be- 
cause this recording medium is so new 
that only by actual check of new releases 
can it be assured that the pickup will 
work in practice as it is known to work 
in laboratory tests. 

Such are the problems associated with 
the design and manufacture of a quality 
phonograph pickup. There are many de- 
tails of manufacture which space does 
not permit discussing, but the foregoing 
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may give the reader a little better in- 
sight into the types of problems which 
must be solved and also, perhaps, what 
he is paying for when he buys phono- 
graph pickups. As everyone knows, dia- 
monds are expensive. The reader now 
knows that wire may be expensive also. 
But the most important commodity his 
money buys is neither diamonds nor 
wire, but rather a proportionate part of 
engineering skill and production experi- 
ence for which there is no substitute if 
the ultimate in listening fidelity is to 
be obtained. J£ 

TRANSLATOR 

(from page 25) 
position of the function switch that 
provides a true sum — R + L — output to 
both output channels. 

If the input is from an R-L source, 
matrixing will provide R + L in the left 
channel and function switch position 
2 will provide the desired mixture. If 
the input is from an S - D source, the 
S input may be fed straight through to 
both channels by setting the function 
switch to position 7. The balance con- 
trol may be used to control mixing pro- 
portions when L and R inputs are used. 

The true vertical component of a con- 
ventional lateral recording can be ob- 
tained by matrixing the output of a 
45/45 pickup, function switch position 
2 will provide lateral output only with 
the lkft channel phase switch in one 
position and vertical output only with 
the switch in the other position. 

The full capability of the translator, 
working 'with various possible combina- 
tions of input signals, is summarized in 
Tables 1, 2, and 3. 

Thus, in one easily built, compact unit, 
complete flexibility of stereo control is 
available. This equipment may be used 
for any matrixing operation in record- 
ing or playback operations. For example, 
the standard Western Klectric 9A verti- 
cal/lateral reproducer 1 may be used for 
playback of 45/45 recordings; mid-side 
microphone outputs may be converted 
to left-right signals, and 0/90 record- 
ings — such as described and demon- 
strated by London — may be played 
with a 45/45 pickup. The ability to make 
such conversions assures that any equip- 
ment bought today will remain useful, 
no matter what may develop in the 
progress of vertical/lateral vs. 45/45 
recordings, even though the 45/45 is the 
accepted standard. IE 

a Henning, "Universal phonograph re- 
producer," Audio, March,. 1958. 



PARTRIDGE 

OUTPUT TRANSFORMERS 
STOCKED BY HI-FI HQ 

Builders of Custom Hi-Fi Equipment 
MAIL ORDERS PROMPTLY FILLED 
HI-FI HQ 150 E. 46th ST. N.Y.C. 1 7, N.Y. 
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STEREO or MONAURAL 

DYNAKIT 




PREAMPLIFIER 

* Lowest Distortion and Noise 

* Easiest Assembly Using Pre- 
Assembled Printed Circuit 

* Handsome Styling — Selected 
For Display at Brussels World's 
Fair 



* Only $34.95 net. 



PROVIDES COMPLETE 
FLEXIBILITY AND 
CONTROL AT LOWEST COST 



STEREO CONTROL 

* Adds Complete Stereo Control 
To Two Preamps Without Noise 
or Distortion 

* Unique Blend Control Fills In 
"Hole In Middle" 

* Level, Balance, Loudness, Chan- 
nel Reverse, and Dual Tape 
Monitor Controls 



★ Only $12.95 Net 

Descriptive literature available on request 



DYNACO, INC., 617No.41stSt,Phila.4,Pa. 2 _ r ^™°" 



I Warren St.. New York. N. Y. 
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BASIC 

SPECIFICATION 

12" and IS* models 

Frequency response 
30—20,000 c.p.± MB. 

Polar Distribution for 
60° inc. angle-ldB. 
at 10,000 c.p.s. 

Intermodulation 
Products 
less than 2% 



High Fidelity speakers 
need not and should not be 
complicated. They must, how- 
ever, be designed as complete systems 
including the enclosure rather than be a 
collection of individual units and cross-over 
networks, with the increased possibility of error 
and the lack of necessary equipment for tests 
in the home when finally assembled. 
Few people would obtain a motor-car by buying the 
engine, chassis, body etc. and assembling it at 
home. They would rightly regard this as a job for 
expert engineers — and so with loudspeakers, where 
naturalness not novelty is the desired result. 



TANNOY 



DUAL 

CONCENTRIC 
SPEAKERS 



TANNOY (AMERICA ) LTD. , BOX 177. EAST NORWICH, LONG ISLAND. N. Y. 
TANNOY (CANADA) LTD. , 36 WELLINGTON .STREET EAST, TORONTO 1, ONTARIO, CANADA 
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NEW! At last . . » 
"Tape Advice 
in Simple American" 

: 




No. 117 

TECHNIQUES OF MAGNETIC RECORDING 

by Joel Tall 

With Foreword by Edward R. Murrow 

This unique contribution to the fast developing field of mag- 
netic tape recording translates the complexities of science to 
practical easy-to-follow techniques. It is a book for the tape 
enthusiast and professional who wants new ideas, new standards 
of excellence in magnetic recording. Twenty chapters ot know- 
how presented in simple American terms. 472 pages, with illus- 
trations ami diagrams. $7.50 Postpaid. 

"There have been a number of good books on tape 
recording in the post, but this one is tops." 

—ARMY ilmcS 



A convenient service to AUDIO 
readers. Order your hooks 

leisurely by mail— save time and 
travel, we pay the postage. 



No. 110 

HANDBOOK OF SOUND REPRODUCTION 

by Edgar M. Villchur 

Right up to date, a complete course on sound reproduction. 
Covers everything from the basic elements to individual 
chapters of each of the important components of a high fidelity 
system. $6.50 Postpaid. 




No. Ill 

Revised Edition 

ELECTRONIC MUSICAL INSTRUMENTS 

by Richard H. Dorf 
In one large volume, here arc all of the 
intricacies of the electronic organ and 
smaller instruments. Construction draw- 
ings and details of the author's own 
Electronorgan plus commercial models 
such as the Allen, Baldwin, Hammond, 
Connsonata, etc. $7.50 Postpaid. 



No. 115 

McPROUD HIGH FIDELITY OMNIBOOK 

Prepared and edited by C. G. McProud, 
publisher of Audio and noted authority 
and pioneer in the field of high fidelity. 
Contains a wealth of ideas, how to's, 
what to's and when to's, written so 
plainly that both engineer and layman 
can appreciate its valuable context. 
Covers planning, problems with decora- 
tion, cabinets and building hi-fi furni- 
ture. A perfect guide. $2.50 Postpaid. ■ 
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No. 112 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. Weiler 

A complete book on home recording by the author of 
High Fidelity Simplified. Easy to read and learn the 
techniques required for professional results with home 
recorders. Covers room acoustics, microphone tech- 
niques, sound effects, editing and splicing, etc. Invalu- 
able to recording enthusiasts. 
I'tifwr Cover $2.95 Postpaid. 



No. 114 

Revised Edition 

THE NEW HIGH FIDELITY HANDBOOK 

by Irving Greene and James R. Radcliffe 
With Introduction by Deems Taylor who says 
"...Messrs. Greene and Radcliffe, two gentlemen whose 
knowledge of hi-fi is only slightly less than awesome 
. . . Read it through, and you will arise full of knowl- 
edge." A complete and practical guide on high fidelity; 
covers planning, buying, assembly, installation, and 
building hi-fi furniture. $4.95 Postpaid. 




Ettrc and repair of HI"FI 




AUDIO Bookshelf 
RADIO MAGAZINES, INC., Dept. A 
P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. I am enclosing the 

full remittance of $.. (No. C.O.D.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 50tf for Foreign orders 
(sent at buyer's risk). 

BOOKS: 110 111 112 114 115 117 118 

NAME 



No. 118 

NEW! How-to Book on Hi-Fi Reoair 
CARE AND REPAIR OF HI-FI — Volume I 

by Leonard Feldman 

Latest information on hi-fi components for efficient repair and main- 
tenance. Complete, down-to-earth information that is not punc- 
tuated with complicated mathematics. Helpful to the hi-fi enthusiast, 
technician or engineer, this first volume includes many important 
features: Example schematics with tube layouts, descriptive illustra- 
tions and hook up diagrams, buyers' guide. 15 6 pages profusely 
illustrated. $2.5 0 Postpaid. 
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MULTIPLEX CONVERTER 



(from page 22) 



translator in areas where both very 
strong' and weak signals are present. 

Advantages of Multivibrator Detector 

The use of the multivibrator as an 
FM detector has several advantages here. 
The automatic squelch or muting feature 
has already been mentioned. Since it is 
a triggered device it can be used with a 
single limiter to provide the advantages 




"Prettied up" model of the experimental 
translator. The third knob is an input 
attenuator. 

of several additional stages of limiting. 
Being coupled to the limiter by a cir- 
cuit which strongly differentiates the 
"clipped" carrier, it responds only to 
zero-crossings of the signal. If some care 
is taken to provide symmetric limiting 
the multivibrator is an extremely linear 
detector. Any pulse-counting detector is 
linear but with its added limiter effect 
the multivibrator has the advantage. It 
is an extremely wide-band device and 
performs satisfactorily over the fre- 
quency range of 20 to 80 kc without need 
of changing time constants. Its output 
impedance is on the order of 10,000 
ohms and resonable lengths of shielded 
cable can be used without seriously af- 
fecting the audio response. For this 
reason a cathode follower output has 
been omitted. The .001-uf capacitor 
shunting the output materially reduces 
the suhcarrier component present in the 
output although it does not eliminate it 
completely. In most cases this residue 
ultrasonic signal has no effect since the 
audio amplifier either cannot respond to 
it or else removes it in the tone-control 
circuits. In one case an audio amplifier 
was encountered which, because of poor 
design, resonated at 35 kc. The residual 
subcarrier component was sufficient to 
cause noticeable distortion. The situation 
was remedied by the use of a two-section 
low-pass filter tuned to 15 kc to remove 
the last trace of the subcarrier in the 
output. 

Operation at Low Subcarrier Frequencies 

Two problems may arise in operating 



the translator at 34 kc which are not 
present for the other two subchannels 
and are due to its proximity to the audio 
range. In some cases, where the signal 
is very strong, the first triode will be 
over-driven by components of the main 
channel near 17 kc and the second har- 
monic falls into the 34-kc subchannel. 
This is easily remedied by increasing 
the value of the input resistor. The sec- 
ond difficulty is that as a result of striv- 
ing for the high audio frequencies some 
hash may appear in the output due to 
some residual subcarrier which is not 
completely removed by the .001-iif ca- 
pacitor shunting the output. The .001-M-f 
value was chosen to allow widest fre- 
quency response and is satisfactory for 
41 and 67 kc subcarriers. If a slight de- 
gradation of the highs can be tolerated, 
this capacitance can be replaced by one 
of .005 M-f. The standards for broad- 
casting stereo have not yet been frozen 
so the pre-enrphasis is not settled. In 
case 75 M-sec. is chosen, a .003- or .004-uI 
capacitor should be used. 

A word regarding fidelity is in order 
here. These circuits are designed with 
time constants commensurate with the 
highest frequency range the broadcasters 




Translator used with typical small FM 
receiver. 

plan to transmit in the future. However, 
very few of them are actually transmit- 
ting such high fidelity now. As a matter 
of fact some are inadvertently transmit- 
ting excess noise at the higher audio 
frequencies. For the time being, until 
the stations begin to do a better job on 
the highs, it is suggested that the high- 
frequency response of the audio output 
of the translator be limited by shunting 
it with the higher capacitance. The back- 
ground music is usually limited to 6 or 
7 kc and response to higher frequencies 
only detracts by unnecessarily intro- 
ducing noise. In this case a .005- or 
.007-ui capacitor will reduce the noise 
without deteriorating the quality of the 
program material. For use with candle- 




ARE YOU 
SOUND 
HAPPY? 

To achieve superlative sound reproduction, 
there must be a reason. Such results cannot 
be obtained from cheap materials, slipshod 
workmanship, expedient design, or other cost 
cutting devices to make a big, wide profit. 

The Bakers Ultra 12 Loudspeaker and the 
Bradford Patented Baffle reproduce ultimate 
facsimile for an inevitable reason. The reason 
is in the specs. 

BAKERS 
ULTRA 12 

20 to 25.000 cycles 
from a single, ex- 
ponential 12" cone; 
20 cycle cone reso- 
nance; 18,000 gauss; 
200,000 maxwells ; 
plastic foam sur- 
round ; aluminum 
voice coil on alumi- 
num former; heavy 
c a s t aluminum 
frame; 20 watts; no distortional crossovers. 

For these reasons, the Bakers Ultra VI is 
extremely sensitive, and therefore provides a 
smoothness, clarity and transient response . . . 
a true naturalness . . . not found in any other 
speaker regardless of price. Pride of posses- 
sion is only 85 bucks. 

BRADFORD 
PATENTED BAFFLE 

Stereo, or monaural, the trend is toward 
compactness; 12" x 12" x 9" for 8s and 10s; 
17" x 17" x 14" for 12s and 15s. Because of 
the patented (No. 2,834,423) pressure relief 
valve, this enclosure is equivalent hi results 
to a 20 cubit foot 
infinite baffle. 
The Brad ford 
Pa tent e d Baffle 
provides the only 
true acoustic sus- 
pension principle 
for the pressure 
relief valve auto- 
matically regu- 
lates the _ acoustic 
tension or spring 
of the air within 
the enclosure to 

tbe excursion character! sties of the Bakers, 
or any other, speaker. Because of this pat- 
ented principle, there is absolutely no boom, 
cabinet resonance or listening fatigue. 

The Bradford Patented Baffle is recom- 
mended by renowned audio authorities, and 
sold throughout the world because of its out- 
standing merit and adherence to claims. 

Mahogany, walnut and unfinished birch ; 
selected, grain-matched, %" plywood veneer; 
rugged construction; hot lacquer finish . . . 
hand-rubbed. $34.50 to $G9.50. 

Speakers and baffles sold separately. In 
combination, we guaranty these units to be 
superior in true realism to any other system 
regardless of price. 

write for literature 

BRADFORD AUDIO CORP. 

27 East 38th St., New York 16, N. Y. 
Telephone: OXford 7-0523 
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SAVE Vi — PAY PART-BY-PART — HAVE FUN 
Assembling the SCHOBER 

ELECTRONIC 

ORGAN in KIT form 




Now you can afford a real, full concert organ, just 
like those made by the foremost organ manufac- 
turers Because over V2 the cost is saved when you 
assemble it yourself. And it's REALLY EASY: only 
24 separate units, all with printed circuits, and 
detailed-to-the-smallest-step instructions. In addi- 
tion, you purchase each of the 24 kits when you are 
ready for it — and can afford it. 
You'll get a real kick out of putting the Schober 
Electronic Organ* together — and then sitting down 
and pulling the stops for Strings, Trumpets, Clar- 
inets, Diapasons. Flutes, etc. Electronic Percussion 
optional; chimes available. 



Compact CONSOLE 



One of the many exclusive features of this excep- 
tional organ is the handsome console, in a wide 
variety of finishes. It is equally at home in a tradi- 
tional or modern setting, and takes little more space 
than a spinet piano. 



Free Literature 



Complete descriptive booklet and price list are 
available on request. And. if you wish to hear the 
glorious pipe organ tnne of the Schober Electronic 
Organ, a 10" long-playing demonstration recording is 
available for $2. This is refundable when you order. 
Write today and see what a fine instrument you can 
get at such a great saving. 



The SCHOBER ORGAN CORP. 



2248 i< Broadway, New York 24, N. Y. 

'Designed by Richard H. Dorf 
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GIBSON GIRL® . . • 

TAPE SPLICERS 

Six Models from 1.75 to 55.00 

• ROBINS GIBSON GIRL tape splicers ; 
assure you of PROFESSIONAL SPLICES 
IN SECONDS! They are the accepted 
standard of the professional and indus- 
trial users of recording tape because 
of their ease and reliability of 
operation and high standards of work- 
manship. The only splicers which cut 
and trim the splicing tape and tape ^ 
edges with an Indented trim cut, 
making THE SPLICE WITH THE 
GIBSON GIRL SHAPE. 

AT DEALERS EVERYWHERE 
Write for FREE Catalog of ROBINS' 
Phono and Tape Accessories! 



.ROBINS 



INDUSTRIES CORP. 
FLUSHING 54 • NEW YORK 
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light, one might even wish to go to .01 

PerforrrKince Data 

Several multiplex translators con- 
structed by the author have been in use 
for two years in the New York area 
with very good results. One of these em- 
ployed elaborate amplifiers of the band- 
pass type and many stages of amplitude 
limiting. It may have performed slightly 
better than the circuit shown here but 
the margin, when perceptible, was very 
small. It should also be pointed out that 
the FM receiver itself limits to some ex- 
tent the over-all performance of the 
system. The newer receivers with broad- 
band detectors are decidely superior in 
this respect. Often the limitation on per- 
formance in the past has turned out to 
be at the transmitter. This situation is 
rapidly improving with the new trans- 
mitting equipment being noticeably 
better. At any rate, the circuit shown 
here has performed satisfactorily in all 
cases and is considerably easier to con- 
struct. The high- and low-pass filters 
which have been used provide the broad 
bands with sharp sides very easil}' while 
band-pass filters are necessarily elabo- 
rate and difficult to line up. 

There have been many cases where 
listeners have complained that the multi- 
plexed "canned-music" is getting into the 
main channel and interfering with the 
hi-fi program. It's true there were some 
cases in the beginning where the fault 
was at the station but in the majority of 
cases the difficulty has turned out to be 
at the receiver. The most likely cause is 
the improper alignment of the FM re- 
ceiver itself. Any, but any, receiver can 
get out of alignment and some times it 
is a knock-down-drag-out battle to get 
the audiofan to even consider the possi- 
bility that his own $167.95 Jerk wood 
could be the culprit. Sometimes, as men- 
tioned above, it even turns out to be the 
fault of the audio amplifier. 

A complaint received by one station 
read "How do I keep that multiplex out 
of my soprano'? 7 ' It will be interesting, 
after this article, to observe the reaction 
of the broadcasters wben the listeners 
begin to ask them, "How do I keep that 
excited soprano out of niv multiplex 0 ?" 

JE 



British Precisian Workmanship 
Guarantees Finest Hi-Fi Reproduction 

— PARTRIDGE 

TRANSFORMERS 

All 5200 Series $25 postpaid 
All 5300 Series $30 postpaid 

mail and phone orders filled. 25% deposit 
— balance C.O.D.; roted, net 30 days 

See PARTRIDGE ad page 92 
for model numbers and technical data. 




LEKTR0N 



1 33 A EvereN Ave. 
Chelsea 50. Mo». 



CLASSIFIED 



Rates: 10* per word per Insertion for noncommercial 
advertisements; 25< per word for commercial adver- 
tisements. Rates are net, and no discounts will be 
allowed. Copy must bo accompanied by remlUanco In 
full, and must reach the New York office by the 
first of the month preceding the date of Issue. 
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Till-: AUDIO ENCHAXGE has the largest 
select ion of new and Cully guaranteed used 
equipment. Catalog of used equipment ou 
request. Audio Exchange, Dept. AE, 150-19 
Hillside Ave.. Jamaica 32, N. Y., AXtel 7-7577 ; 
307 Mamaroneck Ave., White Plains, N. Y., 
WH S-3380 ; 836 Fhitbuah Ave., Brooklyn, 
X. Y., BUekminster '2-5300. 

HIGH FIDELITY SPEAKERS REPAIRED 
Amprite Speaker Service, 
70 Yesey St., New York 7, N. Y. BA 7-2580 

LOOKING FOR CLEAN RESPONSE TO 
20 CYCLES 7 Listen to the radically new 
Jin eon "Hi-C" 15" foam-suspension speaker. 
Kaeon Electric Companv, Inc., 1201 Broadway, 
New York 1, N. Y. 

ENJOY PLEASANT SURPRISES? Then 
write us before you purchase any hi-fi. You'll 
be glad you did. Unusual savings. Key Elec- 
tronics, 120 Liberty St.. New York b\ N. Y, 
EVergreen 4-0071. 

WRITE for confidential money saving prices 
on your Hi-Fidelity amplifiers, tuners, speak- 
ers, tape recorders. Individual quotations 
only ; no catalogs. Classified Hi-Fi Exchange, 
A R, 23 1 5 East 1)5 St., Brooklyn 34, N. Y. 

TRADE for new-used AMPEX's. Grove 
Enterprises, Roslyn. Pa. TUrner 7-4277. 

WANTED : Presto RC-10-14 or PB-10-14 
tape mechanisms, Altee 003B loudspeakers. 
State price and serial number or if interested 
in trade for other professional or hi-fi equip- 
ment. Masque, 331 W. 51st St., New York II), 
N. Y. 

HI-FI 11 A YE X — N e w Jersey's leading 
sound center. Write for information on unique 
mail order plan that offers professional ad- 
vice and low prices. "Awarded Institute of 
High Fidelity Manufacturers' Plaque us reg- 
istered component dealer. 7 ' 28 East on Ave., 
New Brunswick. X. J. 

SACRIFICE Pickering Fluxvalves : dual 
diamond, cost $00, asking $23.50 ; diamond/ 
sapphire, cost $49.50, asking $18.50. Used 
under 5 hours. Unconditional moneyback 
guarantee. 10" G. K arm. $12 ; bulk tape 
Mngneraser,_ $12 ; Electronic Splice welder, 
$25. Cone, 775 South Madison, Pasadena, Cali- 
fornia. 

RECORDS or TAPES from vour tapes or 
discs. Specialized services. Write MERLE EN- 
TERPRISES, Box 145, Lombard, Illinois. 

PRESTO DISC: GX turntable, ID cutter, 
112. 130, 1SS. 224 lpi, 3-speed, $350 ; 92B 
amplifier, $200 ; 75 A turntable. 1C cutter, 
112, 224 lpi. 3-speed, $100; 87A amplifier, 
mircogroove equalization, $65. TAPE: RC-10/ 
14 recorder, $175 ; 900-1 recorder, 10" adapt- 
ers.. $125 ; 900A2 3 -channel record amplifier, 
$175 ; A920 record playback amplifier, $175. 
All first class. ACE SOUND SERVICE, 1020 
Federal St.. Phila. 46, Pa. 

CUSTOM AUDIO SYSTEM. Custom ampli- 
fiers using high quality comoiients, Partridge 
transformer, oil-filled capacitors, etc. Murrav 
Newton, 7 W. 73rd St., N. Y. 23, N. Y. TR 
7-1120. 

AMPEX 600 or 001 half-track heads, prac- 
tically new, $60.00 or swap for full track 
in same condition. Howard White, 2123 Ken- 
more Ave., Bethlehem, Pa. 

AMPEX "A" Series stereo and professional 
demonstrators, excellent condition. Write 
Dept. A, Box 1060. Pes Moines. Iowa. 

WANTED : Electrostatic loudspeakers, 
speakers for Jensen Imperial, and University 
C15W. A. C. Watson, 209 Academv Drive, 
Vestal. X. Y. 

CHOWN Broadcaster professional tape re- 
corder : 3 motors, 8%/7%/15 ips ; half track. 
2 heads, 2 hi-^5 mixing inputs. VU meter ; 7" 
reels. 10" adapter available ; built-in 30-watt 
playback amplifier and 8" speaker. Al, fresh 
from factory tune-up, $399 new, $275 prepaid. 
VIKING two-speed half-track monophonie 
tape deck, two heads, with record amplifier/ 
playback preamplifier in portable ease. $1S0 
new. $125 prepaid. JET, Box 492, Fort Wayne. 
Indiana. 

WANTED : Magnecord 3-channel microphone 
mixer. State price and condition. H. White, 
2123 Kenmore Ave., Bethlehem, Pa. 
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PROFESSIONAL 
DIRECTORY 

HIGH-FIDELITY HOUSE 

Most complete stock of Audio 
components in the West 
Phone: RYan 1-8171 

536 S. Fair Oaks, Pasadena 1, Calif. 
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ANTENNAE I 

Get more FM stations with the world's most 
powerful FM Yagi Antenna systems. 

Send 25* for booklet "Theme And Varia- 
tions" containing FM Station Directory. 

APPARATUS DEVELOPMENT CO. 

Wethersfield 9, Connecticut 
Circle 99E 




British Precision Workmanship 
Guarantees Finest Hi-Fi Reproduction 

PARTRIDGE 



TRANSFORMERS 






All 5200 Series $25 postpaid 
All 5300 Series $30 postpaid 
moil and phone orders filled 
25% deposit — balance C.O.D. 



See PARTRIDGE ad poge 92 
for mode/ numbers ana* technical data. 



DOUGLAS RADIO SUPPLY, INC. 

128 Greenwich Sr., N. Y. 6, N. Y., WOrth 4-0470 . 
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the finest in Hi-Fi 
featuring ZUcfcoVoiCC. « 

HIGH FIDELITY COMPONENTS 

WM SOUND 

KffiWf g^ M CORPORATION 

820 W. Olympic Blvd. • LA. 15, Calif. ■ Rl 7 0271 
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LOOK 

no further . . , if you're 
searching for hi-fi savings. 
Write us your require- 
ments new. . . 
Key Electronics Company 
120-KLIbertySt.,N.Y.6,N.Y. 
EV 4-6071 
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-PARTRIDGE 




TRANSFORMERS 

' L^y^ All 5200 S 



I 5200 Series $25 postpaid 
All 5300 Series $30 postpaid 

mail and phone orders filled 
25% deposit— bolance C.O.D. 



See PARTRIDGE ad page 92 
for model numbers ana* technical data. 
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RADIO. INC. 

Y.rk 7. N V. COrtlandl 7-03 1 J 
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yttdudtny People... 

Jolin H. Cashinan, founder and former 
president of The Radio Craftsmen, Inc., 
and pioneer electronics executive, died at 
his home in Chicago on July 10 after a 
heart seizure. Many of us remember him 
so well, aud his passing' saddens us all. 

Maynard H. Patterson, Robert W. Muel- 
ler and Lyle H. Fisher, all officers of 
Minnesota Mining- & Manufacturing- Com- 
pany, Inc., have been elevated to vice-presi- 
dencies. Harold P. Iiarsen, office manager 
since 1954, has been named assistant 
treasurer . . . William P. Gallagrher suc- 
ceeds Hal Cook as director of sales for 
Columbia Records, Inc. Mr. Cook has 
joined Warner Brothers Record Corpora- 
tion as vice-president in charge of sales 
and marketing- . . . Marty Bettan has been 
appointed manufacturer's rep by the Mag- 
necord division of Midwestern Instru- 
ments, Inc., to cover New York and north- 
ern New Jersey. 

John B. Anthony has been named gen- 
eral sales manager of R. f. Bozak Sales 
Company. Bozak also has appointed Harry 
Miller as sales rep to cover the Mid- 
Atlantic states . . . Harold D. Weiler, hi-fi 
author and New York manufacturers rep- 
resentative, planning to expand the latter 
activity to include Philadelphia, Balti- 
more, and Washington. JE 

STEREO RECORDS 

(from page SO) 

Symphony #5 (Beethoven) VSD-2003 

"Pastoral" Symphony VSD-2004 

Symphony #7 VSD-2005 

Requiem (Berlioz) VSD-2006/7 

If This Ain't the Blues VSD-2008 

German University Songs VSD-2009 

VOX 



Svniphony # 1 in Q Minor 

" (Brahms) ST-PL 
Poor Gvnt Suites 1&2 

(Grieg) ST-PL 
Piano Conccrti 1 & 2 

(Liszt) ST-PL 
U. S. Air Force ST-PL 
Jota Aragonesa, 

TCamarinskaya, Russian 

and Lud nulla Overture, 

Life for the Tsar Overture, 

Valse Fantaisie (Glinka) ST 
4 Bassoon Concertos 

(Vivaldi) 
Quintet, A Major, Op. 114 

"Trout" (Schubert) 
Stereovox Sampler 
George Fever plavs Jerome 

Kern ST-YX 25.500 

George Feyer plavs Cole 

Porter * ST-VX 
Lehar in Stereo ST-VX 
Cadet Glee Club Sings — 

The Army Way ST-VX 
Yodel in Hi-Fi ' ST-VX 
Midnight in Rome ST-VX 



ST 



ST 



PL 
-PL 
-PL 



10.690 

10.250 

10.420 
10.520 



10.000 

10.740 

10.890 
VST-1 



25.510 
25.560 

25.700 
25.760 
25.770 



WESTMINSTER 

Requiem (Berlioz) WST 201 

Symphony #5 (Beethoven) WST 14001 
Rhapsody in Blue, American 

in Paris (Gershwin) WST 14002 
Scheherazade (Rimsky- 

Korsakoff) WST 14003 
Organ Symphony #3 

(Saint-Saens)' WST 14004 
Romeo and Juliet Overture, 

1812 Overture 

(Tchaikowsky) WST 

Symphony #4 (Tchaikowsky) WST 

Dentschmeister on Parade WST 

Indian Love Call WST 

Leibert Takes Richmond WST 

My Man WST 

Sound Proof WST 

Tabu WST 

How lM He Look I WST 



14005 
14006 
15007 
15008 
15009 
15010 
15011 
15012 
15013 




...for those who are! 

A turntable worthy of its name . . . the last 
word for those who demand the finest and 
will accept nothing less. Many hours and 
many skilled hands go into the creation of 
each Connoisseur turntable to insure its 
remarkably silent and precision operation. 
Traditionally fine English quality, non-mag- 
netic 12" lathe-turned table, hysteresis 
motor. Rumble; better than 50 db down (7 
em/sec. and 500 cps). Wow; less than 0.15% 
of rated speed. Size 13K> x 15%". $110.00 



Companion "Dynabalanced" tone arm with 
Mark II super-liKhtweipht pickup. Frequen- 
cy response 20-20,000 cps ±2 db at 33^ rpm. 



complete: with diamond 

stylus $49.50 
ji with sapphire 

& stylus $34.50 

At selected Hi-Fi dealers or order direct 

ERCOMA CORPORATION 

(Electronic Division) 
551 Fifth Ave.. Dept. 74, New York 17. N. Y. 
In Canada: Astral Electric Co. Ltd. 
J,/, Danforth Road, Toronto 1.1 
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CANADA 
High Fidelity Equipment 



Complete Lines 



Complete Service 



Hi-Fi Records — Components 
and Accessories 

^LECTRO-UOICE 

SOUND SYSTEMS 

HI DUNDAS ST. WEST. TORONTO, ^/-.i\,-.-A 
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NEW STEREO CATALOG 

• DISCS 
• TAPES 

• CARTRIDGES 

• RADIO STATIONS 

Only complete, Authoritative stereo 
catalog in America. Lists all available 
discs, tapes, tape cartridges and all 
radio stations doing stereo broadcast- 
ings. Tips on starting stereo library- 
stereo from tape and discs— receiving 
stereo broadcasts. This stereo handbook 
is a must for stereo equipment owners. 
Four issues a year. 10 day money-back 
guarantee. Send $2.00 to Catalog of 
Stereo Music, Mooney-Rowan Publica- 
tions, Severna Park, Maryland. 

Dealer Inquiries Invited. 
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designed for the 

perfectionist 



THE 



SHURE 

STEREO 

PROFESSIONAL 
DYNETIC 

MOVING MAGNET 
CARTRIDGE 



available Fall, 1958 

— well %vorth %vaiting for! 

This premium quality Stereo Car- 
tridge will be demonstrated at the 
forthcoming high fidelity shows in 
Chicago, New York, Philadelphia, 
San Francisco and Los Angeles. 
Model M3D audio net §45.00 
(with unique Diamond Stylus) spe- 
cially designed for stereo reproduc- 
tion. 

SHURE BROTHERS, INC. 

222 Hartrey, Evanston, Illinois 
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hi-fi 



for everything in 
GET THE MONEY-SAVING 1958 

ALLIED CATALOG 



featuring the 
world's largest 
stocks of systems 
& components 




free! 



SEND FDR IT 



I 



Here's your complete money-saving guide 
to Hi-Fi. Own a fine custom quality Hi-Fi - 
music system at no more than the cost of 
an ordinary phonograph. See dozens of 
ALLIED-Recommended complete Hi-Fi sys- 
tems, plus the world's largest selection of 
components (amplifiers, tuners, changers, 
speakers, enclosures and accessories). 
Want to builcl-your-own? — see our exclu- 
sive Hi-Fi knight- kits. For everything in 
Hi-Fi — for everything in Electronics, get 
the free 1958 allied Catalog. 



ALLIED RADIO h,^ s er 



ALLIED RADIO CORP. Dept. 17-H8 0 

[ 100 N. Western Ave., Chicago 80, III. I 

j □ Send FREE 1958 ALLIED Catalog 

" Name J 

^ Address * i 

[ „ ^ ! 

L City Zone State 11 

L ...... . „„ J i 
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ADVERTISING 
INDEX 



Acoustic Research, I nc 4 

Aero Products Company tO 

Allied Radio Corp 100 

Altec Lansing Corporation 89 

Amperex Electronic Corp 94 

Ampex Audio Inc 73 

Apparatus Development Corporation . , 99 

Arkay 86; 100 

Audio Bookshelf 96 

Audio Devices, Inc 93 

Audio Fidelity, Inc 65-68 

Audiogersh Corp 6 

Audiospeaker Laboratories 72 

Barker Sales Company 91 

Belden 5 

Bell Telephone Laboratories 18 

Bozak, R. T., Sales Company 44 

Bradford Audio Corp 97 

Brand Products, Inc 15, 62 

British Industries Corporation 

facing p. 1,3, 71, 85 

Classified 98 

Connoisseur 

Dynaco, Inc 95 

EICO 13 

Electro-Sonic ^Laboratories, Inc 63 

Electro- Voice, Inc Cov. IV 

Electro-Voice Sound Systems 99 

Ercona Corporation 99 

Fairchild Recording Equipment Company 57 

Ferrodynamics Corporation 94 

Fisher Radio Corporation 51 

Fukuin Electric (Pioneer) 43 

General Electric Company 28. 29 

Glaser-Steers Corporation 47 

Grado Laboratories, Inc 74 

Grand Award Records 59 

Grommes — Di vis ion of Precision Elec- 
tronics, Inc 80 

Harman Kardon 55 

Heath Company ' 7-11 

Hi Fi HQ 95 

High Fidelity House 99 

Integrand 62 

JansZen Speakers (Neshaminy Electronic 

Corp.) 7? 

Jensen Manufacturing Company 53 

Key Electronics 99 

Kierulff Sound Corporation 99 

KLH Research & Development Corpora- 
tion 81 

Lansing, James B. Sound, Inc 82 

Leonard Radio, Inc 92 

Madison Fielding 15 

Marantz Company 60, 88 

Mcintosh Laboratories, Inc ?7 

Mooney-Rowan Publications 99 

Nortronics Co., Inc 100 

ORRadio Industries, Inc 88 

Partridge Transformers, Ltd. . 92. 95, 93, 99 
Pickering & Company, Inc. ... Cov. Ill, 17 

Pilot Radio Corporation 39 

Presto, A Division of the Siegler Corp. 

Cov. II 

Professional Directory 99 

Rek-O-Kut Co., Inc li 

Rcbins Industries, Corp 9S 

Rockbar Corporation 41 

Sargent- Ray ment Co 79 

Schober Organ Corp 98 

Scott. H. H., Inc S3 

Sherwood Electronic Laboratories. Inc. 1 

Shure Brothers, Inc 100 

Stromberg-Carlson, A Division of General 

Dynamics Corporation 61 

Tandberg 14 

Tannoy 95 

Triad Transformer Corporation 2 

University Loudspeakers, Inc 35 

Viking of Minneapolis 49 

Weathers Industries, A Division of Ad- 
vance Industries, Inc 87 



UNSURPASSED 




SPA-55 



STEREO 



PRICED FOR EVERYONE 

DUAL CHANNEL AMP 

Priced for everyone's budget, here at 
hist is a STEREO amplifier which is 
almost a must for every STEREO fan! 
Housing two identical 21\< z watt distor- 
tion free amplifiers, the SPA-55 is un- 
surpassed in quality and performance. 

Extremely flexible in every way, the 
SPA-55 may be used as a stereo ampli- 
fier, a bi-ainpllfier (for those who prefer 
not to use speaker crossovers) and as a 
55 watt Nonaural unit. An Extra out- 
put is provided in the SPA-55 to supply 
a combined signal of both amplifiers to 
a third amplifier-speaker combination, 
thus "plugging that hole hi the middle." 
However, no matter which method you 
prefer, be assured that the SPA-55 will 
give you matchless performance and 
stability. 

Contact your dealer for specifications. 
Wired and tested $79.95 
SAVE! Easy-to-build Kit $64.9r> 

120 Cedar Street 

New York 6 

Reg. 35(i Book "Let's Talk 
PPI About STEREO" — available 
t U£ f f I at your dealer's . . . yours 
* l^""' for the asking. No obli- 
gation! 



ARKAY 
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CONVERT 

YOUR TAPE RECORDER TO 

STEREO 




SK-100 Stereo-Kit converts most monaural 
tape recorders for playback and recording 
of the popular l /z Track, 2 channel stereo 
tapes. For the newer % Track, 4 channel 
stereo tapes, use the SK-5 0 Stereo-Kit. 

For stereo playback use two separate am- 
plifiers or one amplifier and the audio sys- 
tem in your present recorder — the Nortron- 
ics PL- 100 Playback Amplifier is recom- 
mended. For stereo recording use two re- 
cording amplifiers such as the Nortronics 
RA-100. When using the Stereo-Kit for re- 
cording, an Erase Attachment (EK-100 or 
EK-5 0) should be used for automatic 
erasure. 

TECHNICAL KNOWLEDGE 
NOT NECESSARY 

Stereo-Kits are completely wired and as- 
sembled and mount on the side of your pres- 
ent recorder with a simple detachable 
bracket. Complete instructions shipped with 
each unit. Audiophile Net of SK-100 $23.50; 
SK-50 $26.00. Audiophile Net of either 
EK-100 or EK-50 is $14.00. All Nortronics 
stereo accessories are available from your 
dealer, or write to 

THE NORTRONICS CO., Inc. 

1015 South Sixth Street Minneapolis 4, Minnesota 
Circle 100D 
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Includes an 8" coaxial speaker such as: 
E-V CORONET* (with SP8B), Net $65 
E-V BARONET* (with SP8B), Net $74.50 

SP8B: Wide range, economical, super-effi- 
cient coaxial speaker. Smal! high-frequency 
propagator insures fine dispersion. 

Includes a two-way separate system such as: 
E-V CORONET IA, Net S102 
E-V BARONET III, Net $111.50 
E-V REGAL IA. Net S103 

or I|td«4dei is )*" cqdjJcI >peot<r iv\ li u*. 
tS-V MARQUIS' SNm Nft'SM 
K-V ARISTOCRAT' twsih SPl?fil. 
He* $107 




Includes three-way speaker such as: 
E-V MARQUIS * (with 12TRX8J, Net $129 
E-V ARISTOCRAT ' (with 12TRXB), 
Net $138 

12TRX8: Has all the features of the SP12B- 
plus a separate high-frequency driver with 
electrical crossover for still lower distortion. 
Gives widest spread of vital stereo range ta 
achieve large stereo listening area. 




You not*! Che 

totally compatible 

E-V STEREO CARTRIDGE 

$ iKe fir it stereo cartridge 

# Our oniy Held tcited llerea eartrrkic 
Thousand* airuudy in use prove it 

# Playi All RECORD^ SETTER 
Un&scelled far Hereon tuperior even ro 
your prurient cot I ridge tor monnyrul 

s|: HicfJimiP vortical and horizontal 
compliance 

For mrpsrior frcckiny. 
longest lecqio wear 

# B*H channel reparation 
over 20 db between channels 

h floireir rciponie 

Plot beyond rjudibiUiv lo HPAA curve 

;£ Hum and « , urst«1'S for bclo 1 * gny 

magnetic cartridge 
^; Tw^ r * ramie elemeM* deliver pre^w 
RiAA curve with no huwiT 

# Exclusive E V Built-in Veiled Rumble 
Suppresiot allows tecurd changer 
far irereo 

# .7"-niJI replaceable [diampnd or 
iappnPT«} ifvlui it ihe Med ii»e 
yivel you cojiur lepiMutii^i, 
lonqGi record Wear 

Then choose a second amplifier and pre- 
□ mpEifie*.. II if'ii it Vdur initffl] hig.li lidcEi 
system, >tan with any itereophonic dual 
fimpiifFer-predTiplilFer, Play mrjii-flU rally un- 
til you odd a second speaker for ileroc. 




The J£-V Totally Compatible Storeo 
Cartridge !i the luoSyiiry'i standard. 
Choose the ma da I to fit your needs: 

MODEL Slereo with ,7-mif Diomcmd 

Srylui. Ket $19.50 

wODtl iuOji— Dl-oI Stylus Turnover from 
,7.mll Diamond Slorea to 3^m» Snpphme 
Men out o I, Nef $22.50 
or >h« f-V Velocity Stereo Cartridge 
MODEl 2TWI>— Stereo wirh .7-mil Diamond 
Stytuj, Mel $19 50 

MODEL 2dMDST— Oual 5lvi-i T vrr>ovei frc^ 
.7-mll Diamond 1 Sterct* 1o l-m'A Sapphire 
Wonauul. Net S22.5Q 



Add-on 

E-V BARONET*. . . 

smallest folded-horn corner enclosure for best musical 
balance and response range: phenomonal bass range; 
extended two full octaves. Matches liie Ccione^ and other 

comparable speaker systems. With SP8B, Met $74.50, or 
BARONET III wilh SPSB and T35B VHF driver, Net $111.50 



Add-cm the new 

e-v coronet:,. 

true, balanced high fidelity reproduction 
tn extremely small econcmkal space-saving 

form: only 10 inches of 
wall space required. 
Complements Aristocrat, 
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